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CKCK·TV employ~e, HarH'v Gay,
stated upon query that whe:', he ar­
TJved ill !ht.' station about 8:30 that
r,lorn;ng he notlc::d a fcw bird" J_~'tng
dead on '!It' pilrklnl! \r.t and (Jne 1I\'c
Imt <Iazl'd ulrrl ",I,,('h ht, rl"'llo\'ed
In,m lilt· I,;.lh of \'1'111('11·, \: .... /1 ('orn­
IIlL: uul .1\ r'tJ<'Il. 1II ,Io\'(.'\'"r, he Ilouced
that tht.'re \\ l'r,' rar morl:' hi rds in
slJ::nt, Mrs. Jean n:lrnson, another
(·rnplo~·,'l'. s;.lt:! lhat \\ lu:n ~ht, arrJv­
t.d lho:: san',e moral!l~ she hadn't
nUlIl'C'd illlV bIrth, bu! ~he pointed out
tilal ~ht.' h41d t,l'('n In a hurry If) dl'old
tnt' rain \\hlt/l was falllr.;: at 'hat
IJnll'. She. tnu. \\3S llIllJ!"l:'ss-:-d b\' lhe
num ')(.'r of uln.ls In ~Il:ht when Shl'
came <lut aL noon.

'rhl',;e obscrvah·.ns wefe !'lIp\)or!l:'d
oy our own U"~t'n'alil'ns cA the foJ­
1tJ\\'InJ.: dilY. a {t"." o~ lIll' uCilri l)lrd~

,\"llll'lI \liC p1('I\",1 III' "" S,'pll'mbl'r 3
"'r,' ;IIIC'I( I" tilt' c:rL'uno al:d hOld
Illlld HI !/It'lr f-041t!le! '. one 1Iini c\'en
1\:10 ~:HI:I:' clnd, \.; II1l1d on Ib 1\'1.'5

S,', \· .... 1 hall lJ"'11 found lJ( ne41lh
":rllu"l·r~'. In a lIlallllt'r ~IIC:~'L~I,"~

nl.ll thl'}' h3d . .1, ,·n;.;o!l'd I)lr,,,. at­
('"lllkd to ~l·<i<. ~"d:.r Th\.· \"'Jlller
l,1l (hl' rtl'.nlt'll~ p( :'l'ptc~nu",:r 2 \\'a~

"'Ill'C'I,1il\' llnl;I\'tJr~I'}I,' f!.J! ~Inall

1"rJ' TIll' 1:<~11l3 ..,r',llhcr ,!;>lIon
rqll'Tll'd r"r Ih:.J1 d .. ,· a maSSI\',' clIld
fr"nl \\ hl ..h 1ll/l\·U..I ITl·m nl'rlh Iv
M'llth '.\ It II low kmpC'ratllres, r:lm
;II,d ":1'0 at J:1'::l~LI ,; 111:111 ra:1\ ft'll
(r"'ll J JO arn t" I;' J:: OJ ~I . thC' :C'nl­
1"'1 il(llre d"ulol'l'd [rl'1l1 ':,~ r1l'rrcC'\ at
~vll ..1 rr1 t'l Jfi <h':,:r t. 1':"- ~: ",,(,n The
\\ 1'''1. Whl<'ll hdd 11 ... :1 S-SE Jl 1S
1111"', shlfl"c\'lII\;kn:' .. · !o :>: ,): 3:'
nlp~~. :';'LJ:'"~IU.~ to ~(l lnp':. ~1~ 3 :in ;) ~n.

",II!l ..l r(,,~LJ:t.·lnt \\ 11111·', hl!J r'! :JIJout
U ril'~rl"." Tilt' :·:tl'lJCrOl!urt· ruse
!::;'llllJ.!:\ a(l<'r I1'H.n. ::-,('n crLl~:pcd

"'~~In t" 36 dl';.:rl··.· ... n'. ('nllc~t Jnu tt.L'
\\"I~d conlir.l'n! ,.\ Lrr:'I:':! TlIroul:~­

nut the morn'n;: :t ll;!d bl'l n verv
('1(Jlhi, \\'l~h .) cl'l!ln~ o~ ~I)u fcc:
}\I")"I 1'1 flO a 11\ r,,, !hl: dJ\' J h:Jd
!:~)~h:\.·rl ~n ,:'l~J~jfHi:I~.[C .-f s:!:JJl b~r(>:

,JtJ(l~:1 :'11" hC'!:ll" \\ r~('r(' ~Lc:-(' arc nC'~

lJ·,II~::' JI1::.n~·. a~)(~ ".1:') ('5p:'-::-I;;lJ:,'
'-':ill.': h.\" :hc ""r~' (I: :l Le:L< F!\'­
r'~lt~'h('r sl~tln~~ on b.:trt' ~rGund ;so:. -~;

..... p. :Irl.'d It :!IC lil~;h "crc ::13lnl<'
Killed In rhe earh' m"rnl:l~. and dil\'­
tl:\1C "ul!l~ion of l:,rd, J: a 1.)\, LT ~';J~

bl"C1l rClJorlC'd bv Kl"n:l('r (10~0). It
m"" hc ~urpvs".. '~1"\ 111,...· fk'\" ,n',)
111<, '~'\' lOll cr alld I:, ;:ll\ '\'Ires \\ hl:('
JlJrlh l,,"nrlt-d 1,\' It' .... r:JIIl and S·... ~tJI
U\ 'Ill' \\trlll '[11",(' r.IIg-rall!' 1:1)'"
hat C I>('t'n illtemp! In~ to lilnd liurlll~

,6 ..t'v' ''''1.

D«em~r, 1981 THE BLUE JAY-----------
t.'lar al~hoU2h one of the threl' night­
roostm, 1Ilrd" \ol'hlch I captured by
band in thc c\enln~ o( September 2
..as a Warbltn:; \' irco, nonl:' was
found .at the lower. In a later r~porl

on other kills. Kt'mp"r (I:r.!l'· n"tl.'~
IIl00t wo,,<I \\ar-lIlt-rs :Illtl \·Il't·".~ "art·
the hank"t Illt" 'I'll,' )In.... l"nt data
ccrtall1Jy SUI,port lhls pOInt.

It is ot considerable '"'eT('~1 to
note the pn's,'nel' of h\'l' ~"\.·t'lt·~ flO

the Ii~~ whIch ha\'l' b,,'n CI'II"ld"r,'ri
"rare" (Solttal'Y Vireo, l\1(\lIrnl!l~

Warbl.:-r) or "\'('ry r41rt''' 11'1:11;1111'1­
plua Vireo, Cor.ncC'tlc.lt Waru~C'r.

Bay·brc.\c;tl:'o Warbler) 10 the R~­

clna district I Belcher. 1~l(; I t The
number fJt B3.v-br(';IQt'::! \\'arblt'rs
(nmc per (,'nl or the \l.tal cot waru­
len) jU~l::l'Stlt that a re\'I~llIn of the
sta~US of !hllt snCClI.·~ a~ well :as
ot.'1ers may be neen::.:lr:" :"r tht, He­
gma .1rl'a r,;.., dOlJut Ihe dlll't·"!~\" or
Ide:lti(IC~IIOII of slJl'cle~ h:h hdpl'j
to sec.'QUIII for the TarCI!" "I fll't:ill:l
r«erds. IllJ\\ c:ver. reCI"llil! I'artl\\'s
have bl'l'lI rt'CO\'ert'<1 'r"lI' ," ~ll'r T\'
tOller IIh·rtalltICS. t'L;. r.:t'lI1l1,·r
(1558:6) ·.... ;'!!l·s: "Almo'l ,h:",",i1I1I).:
LS !he lar:..:" r,LOOIlo<'r or ti~ (', ,"Il"I'! 1­
cut W:lrhll'r, Tiu"e h .. rl ;)1\\;" , t>... n
ron!>ld~r(.'tt :lIIIon.: tne rar",t .. r troJlI­
Ilent w41rh!cb; J h:JIl' pr:ldllollh' II"

preVIOUS slll."lan'I:l1 Slj;ht 1<....leb "f
.hese In (1\" ~"l'"rs." On" "'ITIC,. n'·
rort.led ,~l 11;:- TV tUller, :\:,.. GJlil·
vra)"s Waru;,·r. may IIUW "I' OlClrl"c1 III
'!'le' Birds of Rrrin,\ I,,: I::, j, II"~.

l~(j!). s.;.:h: rttord> ur ::1'" ~~ll.-Cll'''

(back'_'d lJ\ 01'1 .. ,1<'1 11"1,·,, 1,,1.1 urt'­
VIOIIS:Y bn n Illolnt' U\ Fr:lIlh I" ;l/, .. r
It He;:ln;J lIl, :.IOl.\ 2tl l:Jti'l ,,,,,.k),
AUI:USL 2,j. 1!llill (~,~ ,f.~<r­

mined), anli ..\t'l:llq ::c I~·, i f 1:1.'11<' J

These hlllh \. erc' ot.\cr\ I'd :'. i\r~lIl'r

In shrullut'r, nC';\r thc :'>1,,-, '.;~, and
in tho: Lq.:l>la:I\'O: GrUul1" 'I'er~
romm1lf'" ~\Pl 3, l'J.,:} :':.ltCIi'I­
"ral's \\·arIJ:c:- IS the \A l " ... ' ": t'ol:n.
t..rpart v! Itll ~Iuurllll::: \',':,,' "'r ("'l'
Pptrrsoll. 1')(;: i. u~l'l'djn" I" :-.1 ,Kat­
chc",',n In It., ("\ prl" II". - '.\ I" rv It
IS rc~aro,'c1 a .... l .ltlll~(lrl· n, ;~. I: ~r"\
11~:J1.J) Ttl':' ~; f'l :'I~( ns ld t' ~,;.H··­

Gdll\-·r.l)"~ \\"..)!"~ ;, r ~ IH t '.I~' I~

Warujt'r and oJ L;)\ ·Hr(',).', : \\'.,·:.1, ~

...rrfl prl·~c..r\ ('d. ~::rHJlI;'::l 'r'~ \" \ C:-l'
In p"oor ('t,no,:,,,n '11pPIno; allu uadly
chewt'd tJ,· (,~I\ kt'L\

App,lrclI!I·. .1 "1,),"1'11\' n' 'h, tllrl"

...·rrt' kdlr-ri ·"r.,,·II:llt' JIl: in!: the
mor~il1; ut ~,,".rl,lJtr :: \\ IlL:1 It \\ ii'

nlfllnl:
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:: I
fer. Stp(~ll1~r 3, 1961

,v, 01 Sask., Recina

lin abuut an hour and a hall. with all
mrmbc-rs of the f:lmily Dsslstlnt. ~4

; bird. fit 22 Spt'ell'S wt're plC'kcd up :n
Ihe vkinlty ur the tower (~ee tab:e
2). Of the 22 !opcclcs,13 dittercnt
kiuds of ",ar biers and three kinds of
vireos \Vere repn'sented. Rcd-eYd
Vireos made up 51 per ccnt ot Ule
lotal. ihere were 18 males and 24
females; 12 ot the males and 14 ot

-the (t"71al('5 wcre immatures (as ind!_
('Bted by ~kull osslfl.:atlon l. Yielding
a ratio :.If 38 per cent ..d·;lt to 62 per
et'nt imm:Jture. These figures Ind.:­
cate a fairly .....ell-b>llanct'd popula­
tion with po~!lbly fewer adult males
than ~ormal. ';UI:~stJn~ th3t some
males in thc P(lpu:.at~on may have
mlf;rated earlier. At any ratc, It
seems that all ml'mbers ot Ihe ;nll:­
raUn; popul::atlon were equally af­
fected lIy the mortality at H',e to"';er
and th.:lt the t(.tal ~j)I'{'Ies sample was
random. The prt'll"ndl'rancc of I~.

matures in til(' samplc (55 pl'r CCnt)
Is of intcrest in .... u.·w ot the observa_
tions .JI Hrcw('r and ElliS (19;,8) that
adUlts predominate in (all kills,

Kftnpcr (1958). in discusslng:& kill
01 1525 birds 10 ....01 v 1111: 82 H-:d-e\,('1
Vireos and 25 Philade!jlhla \'Ir~s
notes the absence of the Warblln~
Vireo in hili sllm~le a"ld raises t:,;
question of whelt:er some specIes a~~

less prone to accldenls It lS CUriOUS
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December, 196\

surprisingly high prol>ort:on
miles. ,mly one adult 1J"'lnb i,
Ihe sample tOI:l'lhn \\'llh ~I

and SIX Immature kmaks.
Most :>( the Ulret, Wl'rl' r.'lIIlC

soulh;Y~'Sl Iluddr;II'1 ,.r :I nn
trtlng '.11 II ... I .." VI'. T\\I'1l1
wen~ i"ullu un Ihl·. rll.of oi I
lIon, 79 wen. foutld III Illl' J

rleetly west and :,oulh lI( llit·
mg, mamly Wllhlll aL..ul 3,
The (·nlir.., norlh half of lil

vielded <>nly !I\'l' u:;us. Ttlls d
iion is prou"hly Ih.., n'slIll ('f
1:1;( birds ul'lnr.: ul"wII :-Olllt' C

III the dlrel't10:l of Ih .., \\'100 'I
w:th i.he Wind dlt<:('t:on lur til
0: the kill (:" and N-NEI. It
presumed that thcse- ,"1~r:Jn

~('n flYlllr. ill a sOllllln!.\' CI:
but Ihls was nol (',L.L,II-!:'.""
~~rpn~';: 11::: t h;lt :'\.~) 11\~ I, "\' \\ l :',

ci",e lu Ih..· II:,-e ui Ille I.. '
L;:rds \':1.'((' :l('lu.JlIy, :"k III~ !

per end of It,,· h'Wl'r "'"' ",,\I
pose tli':'l 111:1;1\' ."r I ''''Ill \\ I'

'3rriC'<1 b~' It'l' ""lei f"r :1 t·

3U:~ dl"latln·. 1'''',-1.;,1'-. a" -II

(ur tla.· flr~1 kill. IIh',1 ,,,ill :'
rurred al ralh ...· l"t\" 1,·\·,.Js

The tul:l1 nlJllllHr "f I

!!l('~e \"'11 nUII""";lIatlt,"'" {Sl"j,lt f

ann 10) ,,, Ju ,,,..'..' ',1111,· JI. \~

,',.mpn-.., SO Pl'T' l'(·tlt ,.f all :
':\"; \10", 15 kllll!' Willi'll \\'l r.·
rl'IUl'''''l'Jlt JUII'"t' Ih~JJ) ~~;JJf of 'I,

Uil'rs kIlLJ'.\'f1 \11 }; .... \\" U(TlIrlt,j

~'~a (l~dd1(·r. I'ltil) ':,,!o';\;
':Jrull'r, 1·"II'1.n,~·d J4 !"r ,
Ihe 10\;\1 1lll11llXTS f ..II·lll .,. ~,

lX'r 3. :lI\<l a ",,/,,·,·.11,: ~ 1 , .•
vr lhe 11,1:11 'Ill SI~,.II·""" ," It;

l..lll' ill II>,. ,,(1"11\1'''11 ,·r ,,, .. :.
10 I had all "I11'''':UIIII\ t" .
lmd dll'l It JI :IJ\' T\' I,.,.. , ~ ;.:
rJut Cutlild t"lh "flt' J\l·(t-l"\\. J

;;nd 1\\ (' S:I\;II'";;!, SI':lrr".·.·.
fnll.,' "",.." l!". ,,/:;liI '/1' :"r..

Tilt· l'\ \"11111:"': ;IIHt :J!.~td ,.; ~,

orr 18 """l,d P,lllll"l."i, I

l)llS :0 ~lll.J~l I,:rd ......\ t',·;,i I\'.

.n~ III (Itl:11 lilt' Iil,·PI".\ c': I:

..troll;': \'. 1lid .... ;;\d :1 (:1.'1:. :'
rind .... (nUh'· Irll!:; J,Jrc"·t 11ft"

':;1:1.1'. )11 S"p:I"111"'r l~ ;,' ~

1 ctl<'ck. d :II ttl .. 1:,· .. ,:1.1 ,',,:
!lIund lilt· (1,11,,\\ III:..: IJlld:- ., 111~!

r1l'Jrl)' ()\l'lJlI~ht kl!L.
P\l'LI.a11. Ion.a. M"/.:1

(,:"""·· ...'&I\tt~ T~.,I "'n...11 1"",1 ...;"If·"~I'

5<01.
~ Cl'Int, FuJJ~" ."Jr~.. .•n ..

H..AtnI' ~ .... rr:>w :··,...r'h tu..J r, J' ru' ..

1
I
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'" k ...·h!.JM
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j'",

TAnLE 2

Blrd~ u'c.. ~·,'r~d ;aL T\' lowtr.
~rpt(,lIIb('r 10, 19G I

\1.-.,,, r .> P~-r.",t:'. "am,n~J

L,..n ..... n' St .'1'0 ....

~ ptI" fa.

CJt"T'lnw,n :-a",~~ C.. ,..·1:. ,./lm.110
U \\',. n r'ot,vd~ ,•• ~ .. J"n

~"'I''''''''''' rhll.\:'\. 1f\: .... ,,,'J.1 UHu!31.

(,r ... "1,.- c f Th'u\h. II.J(A/c"J.J
h. ! ... d '" ,,, '
It·~ • In t·\'\, .-,' \\'.If'-'I.,

VI.~' tJ;"r
('r .1'"\,... " .. H' ,1 y." .. rl.I,·r
\" ..
l, ~ l.f,

8:00 ~ m. on saturday. the secor-d.
In'll;te nOlln on Saturd.y; thereafter
lhe te.nperature ~r£dual1y teU (rom
71 del;r~s to 53 dCl:rt'e~ at mldml:hl.

El~ht species additional to thu5e
(ollnd 'm Sepl,'mbl'r J w",re rl'COVer-
('(I 1111 -1' ~1>l'1'1l" <If (:lllk 2 lISkd
Wllh · ·llllh,· 1l:It1lt'sl. LIII 10 SIK.'CII.'S
{UlIllt.! vn Sl'pll'lllU"'r :l \\'l:rc nol rl'­
('orn..,<! 111 thiS ca~lla1t~· 11,,(. Again, a
{l".\' ,\.!C('Il'S reconkd as tare al Re­
~tna (Udehe-r. 1!i61) were recovered.
not:lbly Ha~'-breastl:d WarL.ler ana
Le Cante's S"..rrow. Beca~se nt·u!)'
all o( the hilos w"'rc In p<:rh:ct condi­
tIOn an ;)~·ortlllent of SJjCClmens was
sulJrnitt:d to the Saskatchewan
Museum of Nalural Hlstury, hence
data I)n "ex and age has not been
tabulall'd fUI ~hls serie•. Huw{'ver,
In ,""ll' (·;: ...'S sl~nJftC'ant data arc
a\ ;:.t1~ul·· 'fl.l' a(hdl-lll~I~lallire rallo
\\ " - Ill',111 \. "q ll.d: 01 d. lJl rds lh:l t
\\.-1,' dll"kid. 36 \\,'rl' atlll!ls and
4lJ "l'rl' 1:'~l1lallln's. Sume SflCCics
"11 .. \\ .·d tt"prllll'·tll 11 nalc r;'lllo~. for
~x;JI1I,\a'. III VIII ..C II l.llalk!'ol! W:lr.
uh :'. 'luI \\ l rl' dll'(·kl'(1 \\, r.: 11'1:113­
lilt.· .1,,": 1,111 III ....ur "II Sq'ICII'bl'r
J) (I" . h· III h"r hand. toll:.1 Olle out
nr l r, '",,-llu'v ·\\'~U·ht.... T"': \,\as. an IIn­
nut lIr,· (I \·:C. OUI II. IlJ lin SI·pll'lIllK.·r
J l TI", l' cl~!a "I;~;':",I d dlffl'l'l'llual
nt,cr;)Il'I/' II) l!Ic;·.· :-1''''('1''''' ~1'X raltos,
so ldr ;I- Ill" 1'11 ..1'111;11"'1\ IS aV:I.I.
aliII'. ·.• ,'rt' lIor.n:,!. C ~, ""\'('n .adull
111.111' 10 "v, II ."h,ft Io:mal.., \ diu\\'
""·."I)kr'. LIII Ihl' Lh'l'l\ulrd :-hu\\.:u a

THE BLUE JAY

Ie ,lorin, scckinl: hav('n in the
ushcs and ruws oC trees whIch are
.cated on the station rHounds, and
'hieh stantl out :n an 01 hE"rw Ise tree­
'Ss plain. On September J. while we:
'cre lonklnj.; Cor dead lllrds. we
utl('('<1 all allumlancc nr lin' v.re-us,
·Iubkr.. :11111 '·II:lrrnwS 1lI till' "I...ull.
..'r). All III Ihe Lllrds whu.'h w ..' "I.·k·
j up wer': tvund within 500 Cel'l u/
1C tuwer, tn:1ir.!y withlh 300 :l'et.
'ith a prl'dumma:lt number beln~

MJnd in the soulheast quadrant 01
1C area sprroundlng the tuwer ..nd
,'er a dO~l'n un the root o( Ihe s:a­
on. 'fhis SUggl'St:; that many were
iIIed while H)'lnS: dt very low alU­
Ide. Brewel and Ellis (1958) have
bseor...ed an 3s"ociation betw~n
10rtalities and th~ arrl\al of a ('old
'Ont, due l'nher 10 a (ront aamnlln::
aek :.nd :>lIIldill:~ up COlll'l'lIltalloll,;
r lJlrds or pn'·. ICing a (:0\\ 01 air
ad.n:: n\'\\·C·:~l~(~~ ~v dUl1!J~ till' ('Itl'"

_'nlrtatioll ,.( l'Il'.L III the Hl'I~ll:a ana
·a.. l·rou!:111 ab"ul uy till' a,h'anclIlL:
>Iet !runl; :!w Iv\': cluud .. :.\·..r Oll 'hI'
IlIrllllll: I't thl' :·.·.·"lId uf Sq,·. rnL:r.
Il' IlIw \<·u" ...·r;lI'IIT :111'1 II:., \\IIHI

d ....·'l~' 31 i r"f1H','ll'd In ;)(.... 11 .. (' a
111:1:1011 I" tl!"II" ',. ~mail 1,,, ,b S'.l'lI
C<lmb/Hath'lI ;11" "3r~ I.. IJ.· r,/I',,' III

\1:- \'ICIIIlI\ J .,', I; UII::I·r...1..111'('"
JpCrmll'nlll:ll ;l, eKeK. ~loltl'd Ihal
e had Ill'\ ('I' l"·{.,re SI... 11 ~.l many
Irds l(ill('d at I';.' luwer.

011 S"'P'II11!ll't 10. I!lC:. I'"pn·,-l'd
l" ,',e 1~1I"li'l'r "'l InIJ.:r,1"t. III Ih..·
C;;Ir.:I :af.J V"I:: :Inc! D•• , \'. ~1,11·.

rallk 8r:lI .. r ;'Illd ! :h'(":,11 d ' .. ("';n'k

11: to\\','r ::~:I111 \',\. 3111\ ",1 :It 'J 3U
I~\ and .... rr.., 11.::r.llll .• '. ~ \ a\\ ar,'
lat a kl~ l ~\~\(i l'\'''~lIrrl f\ : ~·r o,,:ad
,rd, w('rl' ;':';:1111 I.. l:t/: v:; '!., '1,1\'('­
:I." and 1'.• 1\..1111: !"t 'Pll' '""r "f lh.
I auoul all th,ur J::d a hJl!. IlIlklU

) 113 bil'l, ('''"';'1,\1;,,::1 ,1,1I1"
,ee tabl.: ~) SmC\' [111'1 r F.·\, :1':(:

rank Hr.III'·1 h;)n [''11'('> ·:,1 Itll' ll,'\ .. r
1 I'hC' 'PH \ ,ul:~ n,,' (S,.lur>:J. ::-" 11­
'mucr 9). I: \\:1. I [,'ar II·.J: :~". ""'r­
Iltv had ('CCl:rr" [1 O\t.'l Ill'" t ": I"

1(' (.Jr}, nll'f:IIJlr In ('l'r ·1 ..... '·0 ~1.1.
JI u{ the Pll'\ J"i..J~ \\ t't k ~lll: I ,\ I.. n>
I to he lqt"-· a"~U(';.l~IUI' \~. ," ., \,J­

er dala Till' \'. Hid un ~.I:l.1l1,)"

''''nIOC \':Irlco II;,m IJ tLl :'.1 n.p~·..
I I" 12 111\'h 0\ crl;Jght all'! 1: 11:,m
Jnd.. y Il'orn::lg .... ;:11 a 0:1":"'" ,d

In the ("\ I. O:I~; ..:.:nd ;, ...~,t... Irt t'.l

ornJIl~.. fh .. 0' nJ;'~~:! .t \\.a:-t .,' '-fl",)"'1

I~h "llo-'~·':I'.t:. <Iuur:. :.: I: t,tH!
13.000 ~"t '1'"" ('uld I r· ,nL to.,.\­

·l·r..no\",! :IHUU,:'1 Ih" JrL:l. on,' :It

-"'_.,i·~

..,.----- -
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Sor.· ..,....r ....t.d
Cc.",mOft 5,,,,. w.,.....,··
Leo.,: rl¥f'.hhf"f. RI ..rlq.oI. W~llrlt'r··

"'H'" "·r.... ".h" W..,II..·•
~_.tn ...n '. 'n.. u ...h t~~:':::~"~ ~~ :.: \\t ;arLI•.,.
G'''Y:th.·rar.r Thru\h M: Urruftl. W~rhh.• , •
S;"h••,y V.rro· MMG,lbvra,'"
Rc-d'fO",,,J VI'f'O" W~,blf'r.

Pthlad#lphia V"coo· Ycollowlhrl:N'-.
Dl"'K .aI\d .. Wh.t. Arne-1lran liC"d,:.a't ••

,......rbl",· , ~van";'Ih Sp.n:J.....
T ... n-,,-n.. c.· \V.rbJr,·· Leo CL'n.C"·, Spancw
O.el'l«..-:,olWftrd. v .., ·, Sr.:tff",,"

W.rbh·, CJ ·-cok'" tI SI'2tTO.·
YrU,. Warhl,·,·· Lilt In·, SpJrrow··
M ••n~h. W.,bI.r· Chtotlnu\-nl1:a, ..,j
M'·III,," W.,lIlrr·· a."Jft."~'.

5:"1:1" .,If>'ttll-S«,p:. J; no .'1..,.,Il-S~

10. "c.ubl~ ",:f"t'I.L:-Srpc J .r.1 Iv

TABLE 3
Combined list of species

H;.rrt_· Sp; rrull ~ \\'lTl' 'lUll" corn­
111"11 III Ihe -tlrllul.l'r\" al Il,,' ,I;ltion;
'''ICl' Ihls ',,;'" tI", 11I:~t I, ...,rd uf the
>""'Cll'~ f"'l" :Ill' Sl',ISUII II h:ld dl'arly
1"'''t,cI 111 Cl\ l'rnlgil'. III ·...c·.\· III the
\\ l':lt:ll'f r,,!~ctl~I";IS thIS ~,·t'ml'd an
1I111l-'ull\" '111:111 kill ~llId till- "U/:­
/:l',-I- tl,.,t \',. ;a' II,'!" al,,",· I~ lIot "11(11­
l'll'U1 10 :h.(·(·\1I1t (PI' J~lr;:t' (;:~I:Jltll"S,

I'r.. i.JolLJI\·. Ull pr,·.-l'lll... "f !.,r~,' fllll"­

llt.'rs .. r Illrel' '" all C\'CII 1I' •.n· IILJlUrt­

:1I1t f", lor,

SIl7h Sl'l'llll'd \0 b,' Illl' C.lSI: :.t f-lel­
fill: ,\IIl'H':l 1;II;.:e lollllll",r c>f I..olrds
\I l'n' : 1'1.0, "'d kill,':!, a:",.lrullh· on
I II .. '·,1 "'" ,~I..oI'''"I\,ILJ'' 111 •. 1,1 .\ ,,,".\'5­
p.'l',·r ;I: r"tlllt un ~"l'll'Illh.. r 20
,t;l1l'd '11.11 1·li lurd, h;ld t,,·, n ptrkl'U
"I' III ,\I,lf.. rt .... I''';.rnl:I' klll"d III

il\ In:...: ':':';'~IJI,t l>11:"!~I( , .... l'~ll1dll\:,.' III
tIll' 11 1 \\ II. p~,.,.~l!d\ l)l't .ot;'t' 1'( the
'1\'.1\.\ "'"1('~" I'~d: 11\ to 11\ In,J..: the
IU\\11" (;1111::(' T ..\11(1. r.,IIII, prlTl-

• 11';11 ,r ;!" '.i, If"n ("ii, ,:,;I!,', 1 1;1\'

I I '~il.' ... ~ hll,lli\ 'I nt Illl ,I It·\\ 1)(.·( l-

'~'~·Il"" \ hl,"~1 L~l(1 l· .... t:1;J('(! ~~.(' d, !'nf",Jl
.\ .... ·\··11 rlll'l' \\ I..'r\.,: YC!ql','Io "ucllll.'u
,..., 'I'-Uo-,,'/ ,.)"II:/".p;("I. 'Clrt"S)

S" ;1111-"1\ ' Thrtt'h, Connecticut \\ ;Jr­
hh'r. \\. r~I\' \\'~lrt) ('r ;111 l. e':llI\\.­

'!,r\I •• ~ 11.11.,': .... [ \\\0 \\.( 1f pl(;..>d liP
l"~ !h\' n111rlllf:L: flf S<..'p:t.'rr;~11.. r 1~. ;tp­
1I,ITUIl:I\· Illl' '.1 ... 11111"; or hlr:'l \'-In­
(1 1 .\\:-- ,Ind tll\'~" ~Pl't It·S .~\ \':r,' qll)~I~,...,t

L. :,rr ;\f1'lt'r"'1I tu Te;"'''''111 the
n",rt' (011111\"11 SP~'C'H'S III li~l' "all.

:\.) ,Ioul)! C:l~tJ.l'~II·S :11 L' ()~'lllrrlng

:I: "tl" r 1(,'.\, r" J"rk ~.,' :~I:':on.

l:XN:"lItl\" OJrcrtt.r uf ~t~c C.);,;)';,a!)
r\Udl;lJOfl 5,,(" 11\, GCOlet' Lt',i/-:;;".;;~l.

D"u:.: ::-;','ph fl, C;ln;)o.~r \\', .:::,re
S"T< lL'e'. ;,;1(1 I I:a ! orc;I- ,n ~" (::,-('10;
(If! ~t· 'It"fllln.'! ~.; n,·' 45.-, f('f-'~ :.n\·~r

ur !Ill" :::UI-' r;I(I,oI Iro .. ~lIl1l: .. I .. ~l;Jlll>n
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surprisinc1y high proportion of fe­
males. only one adult bl'lng fuund In

the sample lo~cther with 51 X adult
and six Immature females.

Most )f the birds were found In the
SGUthw...sl lIuadrallt .. f a nrdl' ,'C'II­

t('rine un till' t ..\n·r. TWl'lIt v-l'ld,1
were i ..und· ..n th,· r .... l ..r th.. ~Ia­

lion, 79 wen· (uund III thl.' an'a dl­
rllC'tly west and soutn ..C th.., uUlld­

one. mainly within al>uul 300 fC'd
The (~ntln' north halC of the art'a
vlelded only f1~'(' hi: Y.'. ThiS dlstnhll­
iion is pro!)a!>ly the n'sull oj cui IId­
tnl!: birds b"'lnl: lJlt'\\'1I $II/lle dlst:lllCP
in the dircl,tiun of thl' wind. ThiS (II~

With 'he Wind direction tur the nlj,;llt
uf the kill (~ and ~-j\;E), It rna)' I>l'
presumed that these' 11lI/:rants had
h('en ll)'tnr. III a soutnl'Tl~' dlrecll"ll.
but thiS wa~ not l'st;:aLJh~h,d, II .,
;arpn.,:n;: that ltO 111;;1;)' \\, rt' (ULIl"j

c!C'sr tu the 1>;1 "e 0 r 'he ,....\ l'r, II
li:rds were actually ~:nktnC the IIp­

p<'r end o( thl' t ..w,'r "lIl' \\"'IIIt! ~L1"­

;xr.e th;:!t 1Il:'",\' of n,":1\ \\ ould 1..0,'
C,1rried by till.' Willet {\Or a (" 1',~IlI,'r­

:lule ,1l~laIWt· I'l·III;." -. ;1" _II :~,'-I "'!
lvr th,' flr"t kIll. "lI·,t 1'"II'-I"IIS 'It­
turrcd ;:at r:lthlT ".,\. "'\'ds

The -tut:J1 nllln!ur .. r 'I'" "'S III

!~Cl>l' t"" 1I1.... ~,llIt"·, (Sl'I"C'P1Hl"r J
and 10) .~ 30 '-'l'l' '.1111" J) \\'.orl..oJ.-I'
:',·:nprl. ',~ 50 Iwr ('\'111 "r all :111' 'I""
C(i. tI,", l5 kllllls "hll'h \\l'I"<' t",",d
rqH\'Sl'lll nault." lh~111 'I.llf l,f 1h,- \\;11­

L,.I\:rs k.It.".\"11 tu L~..... " tl\' Hr .. tl ~tt l~\·

gl!la (/\'Idwr, I~'(jll ',;.,t. ,~l " lIl.l:
\\'arbll'r,- C' lo llll'r,_'.. t1 :q I" r L" 'II .,r
thc tolal 1I11111!.Jl·rs 1""1,,1 , " ~,,,It Ill­

lx'r 3. :Iud ;I ~IITi'lI .. ;0;: :: I" r '<t,l
iJf lhc lltl.:J1 IIJl ~t ~Illl"j" r Ilj

Latl' III Illl' a{t .... I1 •.• ,f\ •• r :-'. "I,',,,i,, r
10 I had ;:an ""I'''I~lll 1\\ 1.. ,".,k,' ,1

Ol,d C'/'d'l\ ... 1 l!ll' T\' ' ..", r;lt C,H""
bu~ (Utlll:' ."Ih 111." J:vfl-("\ l 'J \"lrVlJ

~nd [\\0 '-)~&\'~II'ln~dl Sll;lrrll·.·.... :.ppJr­
t:".p\ kdh'd Ua: nl:..;L: 11\ ('Ire

The l'\ \. Illl&;': C\ll<1 II', t\t • ~ S\ ,,'\ !\I 0-

lJ('r JB ~("l 1"1{,i 1I.1ft \ ;,11: ~1..>';1~

ous tt) .... 1:I~t': L:rtl ..... 1 \ ,11 ,\ .1\.1 :""\ ~

.r.~ H1 (,,1111 tIll' 1.1':·' "\" I ~ 11',.1",

<ron: \'. 1lilt ..... llId :1 (~\ II It I,: 111;

,,'1(1 :'flHJf..~ :rt,rll I"r(' . :lr, .... \ll (lrll

,r,~ly, III SI P\' ·ll'".r 1" .. : P 'IU ,'"'
I rhrrk. d at ,,,,. fCc .;,..1 ';l:,"" .1,,,1
~,lultd fLt, rlOlI'I\\ Pl:..... lIlt'·... 'ill h \\ til

r:,'Jrly IA·,'ln,..:h: kill,

~u,l .,4,. •• _",. I IJT\

G't""'" '\1\«...... T ...a.l An.", ~"fo,;.~t'UI" I ."....

$.:.. I 11I1

Arw1'V"'&'\ {t"'ol. lu"c~ .,. .. , •• .Aft. I AJ

tt..tna. ~I'."'."J_ Z·JftOt,h/".J ,"",r,u,'. I

N"rnbe.
I
I

••
)

~

10
V f t fT"", 01. t~/A'. \

11,
)

11

•
14

I
~

J;"... rl(.lW

~",.Jfro_. r."C""'r,b~/",.

HH\.M' C."... I:. t.JJ.nAto
"'fl. T,ol:.'...,d. ,,,., •• .l .•n

Ttuu~h. IIi J .\ h ""'J u"uJ .• f.
to' Thf",I\h. 1f,'V".. ...:h;" m,n'ftl.
\ Hto:!

J.,'t'll'\· W.ru\. t

\A'.,Llrr
... n.·d ""·"rl.l. r
.d·I,·r
.ut..lo-r

, W~rl..tl('r

""',,,,LoI,,
',:, f. D.. ndrOtCA pwaJ"".,w.-n

·!f0... P'-"UJIrcr,,,, (,.m.nM.lr
~'P~f(O""

rt'('''~'I'r('d 3t TV lower.
S"pl('IIlUI'r 10, 19G1

TAnu: 2

...Iurday. the second.
_ ,II" SoIlurlJllY; Ihereaf'~r

, ",::, (' traduaUy fell frurn
.: ':" ,'>3 d,,'~r('es at midni,ht.

" 'C l"i"'S additional to thost
·~,.,u·I"!)('r 3 wcrc r,,'cover·

."" ",K'C'it'S II( labll' 2 liSll'Cl
• ,,1If1,· miltit's): Lut 10 SPl'l'ICS
" ~c'''''''IIIIJt'r ;J wcre not, re­
,II Ih:s c.~ua1tv IIsl. Again. ~

,'Il'S rt"Conkd as rare at Re­
'Il'hcr. 1961) v. cre recovered,
. H3)·-brC'a'.tl'd Warulcr ~Ild
c'., Sparrow Hccause nearl)"
• birds Wl'Tl' an pertect condi­
~s.,ortl1lent of spt:cimens was
-d to the Saskatchewan

u( Natural Hislory. hcnC'e
scx and age has not bCt'n

d fUI ~his Sl'r1.:'S, However,
, CO:Sl'S si::nl (Irant data arC'

, The adull-II11111ol\UTl' rallo
,rl,· "'(lu:ll: (,f ~ti lllrds that
.,'(·kul. 3ti wcrl' auults and

lIl~matlln'S, Sunw spec-IC's
rllspr"llc'rll":I"tl: ratIOs. for
, 10 out "f II Iliad, "011 War.
,t \\l rl' dll'cknl \~ ,'rl' Il~:na­

-ur '.lIt "I 1,·[;1 "l: S ... ·,CII10l·r
11<' ..t1h'r h~llId "":.\ "IlC uut
"llw.\· \\'arll l ... ,' '.\ a~ an 1m·

I' ~\"(. oul ,.f lU "II Sl'ptl'II1""'r
c tLla SlI~I.:.' ,I OJ lh(ft-l'l'nllal
.11 in thc:,l' Spenl'- Sl'X rallv~.

IS this illf"nll:llll.1I IS a\'a,l.
.·~l' normal. "_. Sl'\'l'lI adull

SlVl'lI ... d"lt km:lll' Y('II.)\\'
'. but thl' OUlIlJlnt ShUWl'(j a
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ROSS' GEESE AT
LAST MOUNTAIN LAKE

1 was {vrlun:Hl' l'llOUl:h thiS "l.'ar
10 lie emploYl'd h\' the <:"na~lloll
Wi!chCl' 5l'I \'ICC un thl'ir Sandhill
Crane stUdy 011 thl' Ilorth cnd or I.a:,!
Mounlalll Lakl' Ollfllll: port <;:
AUI:CSI and SI'pl('muc'r On S"pll'lll­
ber 13 ""he'll Dr J D !\IIIlJr u{ Ih,'
C.W.S. and I 10\ ere dTl\·IIIJ.: O"WI!
the ccntra: ptlln! \\ t'ldl prOJl'cts IllU

miles ··oulh IlIlll Ih(' nurth l'lld of th,'
I.;'e (about 111:1(' mJil" Wl'sl of lIa~­

tlt"ld) we null,'ed ~("IIl'-' .whltl' f:l" ,,'
0:1 lhe WOll'r Louklng I~rvu;:h till'
20x 5CO;>(', \\"e ,'ounll'c1 4:> Sn:L\
Gel'se and ~~ Hu's' G'-".'5e In 1'(I!1~­
p.1ny ..... i·'l II Canan;,t GCl'se a~d llJ
Whl!~-fr(lnled Gn St' Dr. :-'ll;l:1r
pomtcd OUt IhL' sn,alll'f 517(' \If tn ..'
Ro,,~' Guo:,c' as cor~lpJr"li tv l!le .sll, II
Goosc i Il"Lrn,'d t·) IhL' sa!~;,' pl,H'.'
on Scptl'n:bcr IS Jnd COuntnl I j
Ross' Gl'(',;I: and ',:.1( Sno\\" Cl'l'"

Thr()ugh the' 20x ,rIJi)I', I could Sl','

th31 the Hoss' (,;,,('SI' ....('f(' O:l~\

sl:t:hlly larger t~l,lll thc lIl.lil:'r<h
w!:rrh \\l"I" \\ I:h lhl'ln \\".' .':1\1

;lI1all fi".. ~ o[ I., (;l'\''1' allll".:
r\try d~J.\ t1ldll \\, 11. rl (1'1 St'ph':'I~Jt:­

20 -Gl'lIr;:1' ("hoPI""!:. UlIuur :;;I,~

EDITO~'S ~{.)Tf- A', til D"lt".f'l. .... l.'ll·'·
bInIO,[ .• l _.11. I'•. Gn" I.,." "",'.Udr ~I'f ... ,

N"'P'JIll ch.. , R,"U e:,·oo\,(" h.n l"': ...·o • "c.u~,,(

I
f

I
t

I
I

I
,

c..,,,""
~~Wc""
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(Contln\ll'd fr'Jnl pJ::e 157)
rUI;n!·.'d I('n UITl,h \"Ul l>nl' ;:o! OUI In

~~ll' Ilt,·,t !V\\' r~: 1111tl'~ Allut"Cf ro~

:""';1 ..0 III tiler.': aCId ;lru\\ r,,'d I r:c.:
111.1 \. (1 11\ t~~l' ,;1:: ~:,"' ;:~;.: 1.' Ull! ......-.~;t.

til~l I);r(~ ;ll;d [ .... '.'l.:- \\ 1:\' a S1r.ri ..

~jl.i era·ll.." U~! In'·~. :-.J~'::1~ "I 1:J':C'
.'\..' I. lil):~'.· .J~U J'~' (1.)\ }l'\~ \Vll; be
In ,. bl'",,:l!'.,; 1 .1.Ir.ll~('d by :nou.
~ano, 'Jf chl.~n·1

! ;',.' ,J \ ~.. "1 11;111, fur tl,(' 700 and
1): ~,ll'!ll' 1) .. 11 II ,1 ~"t t\l' rl·fu;I.1l n:~

t I ~1. ~ ~:'" .,'~ ... \'111 '.\.h .l~d\lJ. t J<;

l ',o. : ~ i . i: .l· 1tIt' 1; , • :" i : .i .. .., f •• ',! :l 11, l.l

Inlf1,I:'1 III [)1~1,,1 : 11Jr;:' .t:\c1 trJ.l~~"

I. rr ... cJ It t.1 \l'J" \ .'.1\\ \"'l~d .\nlp.J:
J'.-.:k !l,r ~':I l' .....\·\: ... r. LJ l 1t.'ctur ~f

Wildllk

LlTUtATUIUt ClTED

8.-lch.... M ....., ..t. 1961. 6.,.11 01 R..........
So<-c. Pub. No. J, Sa.... .....1, 1i.11. Soc.,
loI rY.

it, ,. ~.•n I 1 A £11... 1951. An ._~"I
of """"':\10"1, btll"h kllkd .r • I ..J......."'" ..~..,
I" 1·••I.V"".a IILIf'·"'- ~ p:......L,,(f "15.5-&.1.,.
I"S1, ""·A. ;S ~vo .1.

c. ,...'\'. W. I:: 1"c,n. U•••.h 01 It"",
tt I: 11, .•n,1 .. I.tlh·n L...... r. ""J"'.
rho••·.ln L"u:l. Nu. 11 4J, U.,;.~I. St.1'....
N .. tl"nal ~'u,.·wn c.t c....~u....

K'·1np,.-f. C It. 1.,.11;,5 D..·,~.u.:":':M.""!'\ at. \h. TV
ll....f'f. 1'.1..... ' •••, P'14 :JIll, ..:0 J."J.

K,·mp.·f'. C. A. 19~Q. M",.· TV ',...••·r :1f>IU'k'
"""\. r.· .."ft~ ..·, ~'.:~. :,:t 135·142.

L.l:', '''''''n. r W II).~.J 'rv Lc"wH c~".hy h..,.
Ut J•• ,'. 11 H 1,: ·IJ.

Pd, <l.;n. R, T 19t.l It "1"'-' au.;.l..• \0 wHtC"'f'll
"""L HuuIJlI_ M.f!IoD Co., iiuolOl\.

Auduuon FIl'Id :"utc's Illob numer­
Oil, 01>"1'1 \;,IIUnS f'Ir In:l,r:c,r rl'J.:lon~

wl:llln 'he ~ast !<-',\ ~cars, tilL' IIl'arl:sl
0"1/11: 1/1 ,s"lnh D,)~.ula III :11<' autumn
or l~:'U o IIII l!lliU 111 Ih ... r:l"Il~ral

SUlIlmap' uf lhe I~5a alilumn 'clll(ra­
1:1I1l O""h'rl'IlCl' b l1Udl' tu Ihl' con­
llllll:'ll,\' IIwh';I":II;; IlUlI,UlT IIi (,u,er­
'vautI,,: \\ ~1l(.. ll IfUPI ~nl' that ,norl'
il:d"·hhl.• :, aI''' <IC'Sl'r:lIl: li"'lr tradl­
llul~:J1 t"I..'~lI 11\:.:1 ~\lUI\ J uuh'~ in {.1v ..
uur tlf p~,r~~'ll lIr t·uIlIP:l·t~' u\'\"r!and
f11..;h:" -\\illi,un ,\II~k ... , ::>1'1111 L..Ik~.

r.1>1 T<JJ.l S SUTI. •. h .1 ... " d.lI" ult 10

.........." h ..w tuu.'h 1I·.4(lav. n p~lh I'" .,•.••:1u.

.1:, ,·h.,.,. '''C. WI.. r _ :.h i,. •• : luontl ov..·f"tn
anJ t t.,;t II ........1tJ. ft,.'" ".,.,iv ,&;.I.:U" " .•~ .p­
i"'1 nt ,.i,...,,, ..' vi a "_"11"""\ It IS Inhl,·"t't'!1f (0

n ........ ,,, .. II .• U, r.J ~,.,...,.,.,., ...t'. 'h.lt 'h(' Am•.,.
H.n u.1J,o I·"H., ..... " en,V '.lfl~I',,·f',J :.ul

.n·~.·n til It,~ f,(''lt """ a" ~ " '.1'1 "h':'~'IOG.

.'Ullqh !l.' .. fe;:~fll 1.,1 "'r, B.,cJ. of I<c·~'n.

\ 1',"1 I .. I'" I_II ,,' I hi,' In ".flv •• l'JJlJ
\f•.•. "'n:)... I I '·',-,al ,.u' .... ,_.I" ... t Uw <..io;~...
,.: ..... , .. n '~I" •• '1 In 'h. "'" n3 .,...~_.

,·f.;, .:.. .... ...... II 0, 10,1" !'I tI" frank
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watrous All old can:8$$ 0-( an !::ar­
It Gn:!>c- (f'odic('ps C'tI~I("U51 .:md a
!ccnt $\\ ••mp SpJrrow (:.ldospl:a
('01"9;0110) were lo~n:t 5: .JtHl:l per­
onne.'! I"f"fmro us Ihal :n tile pa,t
I",," h:ld "cI':l~i""all)" nlll'I'cJ til au
.irds und"f Ih(: 1""'I'r, Biro ""Idill"
u..:hl IV IJ", ,.Il.'rt lit Ihe 1)"""'UllIlIl',; til
atalili('s a' t!\is and other [:.w('r" alld
tructur...s, ('~I"-'clal\y dunr::.: Ihe [al[
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linoo in ~nb way. In addi'll l n 10 pro­
'ichnt (h,;tributlOn rccord~ .. lIet lope­
imcns, lII,'l~' a:,,, IS I rn furtla'r 1Il11kr­
tandi,," IlIl' ua",,, fllr tt'.C:>l' "1"1 tall­
ies an.j~ tI •..!.· 10 fll\ding W:lys to hl'll'
edUCI: L\: .• annual loss of loollo,:blr<h.

,MERICAN GOLDEN PLOVER
N FALL MIGRATION
~T HORSESHOE LAKE

On Sl'r:I':nUl'l" Ii, 1961, 1 ..'USl'rHd
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coull: {II',"; 110 r('('vrd or lil:,
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Bird Mortality at Four Towers in
Eastern North Dakota--Fall 1972

Michael Avery and Tom Oemem

Department of Zoology
North Dakota Slate University, Fargo ')H102

INTROOUcrlON

During the fall of 1972, bird mortality was monitored at four rowers In

eastern North Dakota. The purpose of the studies was ro derermine how the
naroce: of the mortality differed with the geographIC lloClon and other features
of rhe rowers. In this paper we report on the kinds and numbers of bIrds killed
and discuss some possible factors involved. PrevlOuslr. rhere h.1\'e been many
published reporcs of bird morcality at rowers In orher pares of rhe counrry
(e.g., Brewer and ElJis, 1958; Stoddard and Norris, Il)(>:. Laskey, 1969 l, but
relatively few from the prairie pothole regIOn of Nonh AmerIca (eg.. Nero,
1961; Lahrman, 1965; Pierce, 1969). We belIeve this [() be rhe first derailed
accoum from Norch Dakota.

The srudy of investigations of bird migration anJ losses ar rhe Omega
Navigation Station was sponsored by the Nonhern Prairie Wildlife Research
Center, Jamestown, North Dakota, through comracr with the Dep~-rmenr ot
Zoology, North Dakota State Universir)'. Data collected aT .,ther Illwer SlCe,
by North Dakota. Stare University personnel are presented tor comparatlve
purposes.

DESC&IPTION OF TO',X'ER SITPS
Three of the towers (KX]B·TV, KTHI-TV, and \X'I)AY-T\', .He I()cared

to (h~ easr-<:~ntral parr of the s(at~ and hereafter are reierrt·,1 t\l .1, tht east·
central towers (Figure I) The KXJB {Ower, () '1 km .. j nil I CCl'>{ llf Gale~-

•
i

.'0'

_. 1'.

.~-"'
FrGURF 1 Location li' 'fl\A.('/ ~lrC"

87



burg. Jlld the KTHI tower. ·t H krn (3 mi) WeSt of Blanchard, are separated
h) a mJIghtiine distance of H km (5 mi). Rare, plowed ground surrounded
KXJB. "hill' corn stubble fields surrounded KTHI. The lOwers are rhe two
iJllest III the world, (,2H m (20(,0 ft) and (l29 III (2063 ft), respectively, .nd
t"Jlh IS supported by three setS of nine guy wires. At KXJB, the sets extend
1,5 m I 1425 ft) from the base of the tower in northeasterly, southerly, .nd
Ilurrhwesterly directions, while at KTHI they extend 442 m (1450 ft) and are
,.rlenred easterly, southwesrerly lind northwesterly (Figure 2). Adjacent to

each lOwer is a station building surrounded by a grassy area
15 rn (·16 fr) in raJius (0.07 ha, 0.17 acre). At KXJB, five-row shelterbek~

border the northern and western edges of the site, approximately 450 m (1484
ft) from rhe lOwer. A one·row shelrerbelr extends east-west approximately
500 m (1<l50 ft) north of the KTHI rower.

The WOAY rower, located 1.6 km (1 mi) east of Amenia, is 368 m (1206
ft) tall ~nd is supported by three setS of six guy wires extending 305 m (1000
ft) in norrherly, southeasterly and southwesterly directions (Figure 3). This

KTHI

- I

;'

LII.... tI1111 ,If It\(: r11"I'lfl'\ ,·f the d('d.i hlr,h \"Iit°\l("",! d( rtH' ~XIB JnJ KTHI
"l\t.rr, I "hJ,jt· ..J J,rt:d'i -\rtIIW\ Hl\11t ,llt" prlll\ !J'JI dirt· .. (ltl(l lIt n(xrurnal
rlllL:rdnr, Ilb'C'r\(',j .d lht- ()l1lt""::d r"\\t"1

88

I'll,l MI

OMEGA

I"•.,",,11 ,d ,he llldl,Hlly "I lht" Jl.'"..J bil'" wllt"lle,! al the WDAY and
tllllq..,:.1 {"\\Cr" ! ,IIJ.lt-d afl:J.~ I. Arruws IIhlH.. arl' 11rlfHlpat It&rr:\(IOn of
Illl(furrl.ll fllll:'r,llll" llh,<:rv(:d at the ()me~a tlJ\,q'r
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m~ was surrounded by slubbl~ fields. bUI a IJ hOi (3.2 acre) rectangular.
mo,," ed. grassy area surrounds Ih~ rower and sldtion building.

111~ Om~ga lo.....~r is h.ated in the James River Valley. 32 km (2 mi) w~t

01 Iht" Jam~s RI\'er. 10 an are-a Ihal varies from grassy uplands ar th~ ~rtmet~r

01 tht" slle lU sc'ml-permant"lll marsh by Ihe lOwer Ilself. The lower is 366 m
( I ~()() fr) tall and IS supporled by Ihree sels of live guy wires eXlending 305 m
( I(lO(J ft) 10 norlheaSleriy. soulherly. and weslerly direclions (Figur~ 3). In
addl! Ion. 16 evenly spaced rransmiltlOg cables extend from the top of the tower
III a perlmeler road 732 m (2400 h) away. These cables form a part of the
aOlenna system. A gravel area 46 m (150 fl) 10 radius (0.62 hOi. IS acre)
~urr"unds the base of Ihe lOwer and adJdcem building. and three service roads
tadlalt" 312 m (1025 h) 1010 the marsh under Ihe Ihree sels of supporring
~uy wires,

All four of Ihe lOwers are lighled in Ihe convenllonal fashion with red,
nontlashing. obmuClion lighls and red, flashing beacons, The KXJB and
KTIII lOwers each have seven obslrucllon lighls and seven beacons. On both
lO.....ers. Ihe obsrruclion lighls and beacons are posjlioned' alternalely at intervals
ot arproximalely 45 m (14H h). The WDAY and Omega towers are each
~U1rped with five obmuclion lights and four beacons. On Ihe Omega tower.
[he obmuction lighls are h.-ated al heighls of 36 m (117 fr). 123m (403
fl 1,207 m (680 ft). 2H5 m (935 h), and 326 m (1070 ft) and the beacons
.II hl'lghls of H6 m (2RI h), 168 m (551 h), 243 m (79H fl). and 362 m
(IIH7 ft). The Iighls al WDAY ar~ llX-ated Similarly.

METHODS
llle easl-cenual towers were searched for dc'ad birds on 24 August. Hand

15 Seplember, and-Iwice a week [her~after through OclOber. At KXJB and
KTHI. a path approximately 6 m (20 ft) under each sel of guy wires was
checked 10 a distance of -'05 m (1000 fl) from the IOw~r. In addition, the
flXlf and Ih~ small grassy area around ~ach Slation building wer~ search~d, At
WDAY, Ih~ enlir~ mowed. grassy area and rhe roof of [he slalion building
were checked.

The Omega rower was searched daily from H August Ihrough ]5 November.
Since Ihe dense marshy and grass vegetallun made il impossible to search the
entJr~ area under Ihe guy wires, a sampling plan was developed to obtain an
estlmale of the IOlal kill (Avery et al. 1973), lbe cemral gravel area 3nd the
service roads were searched completely, and, in addition, 24. sampling ploes,
122 m (40 ft) square, were !lx-ated randomly Ihrollghoul the marsh and grassy
urland surrounding Ihe ((jwer

SlIlce Ihe melhod of search precluded the eSlimation of 101011 kills Oil th~

(".I :It"lllral lowers, compaClsons in this paper are based onl)' on rhe birds
alluall\' found. No direll comparisons can he made of rhe 100ai number~ col­
Ie<.lt"<i slOce Ihe Omega lOwer was searched dady and Ihe east-central lowers
"nil twice a week. However, mure valid comparisons can be made of the speci('~

"'ll1l",,illon and seasonal liming of Ihe birds found at Ihe various (()wers
The Sl:nlor aUlhor condulll:d all the searches ',II lhl: Omega tower, and at

:llt· ,."I-ll-mlal tImers 1111 2·1 August all,! H Seplember Th(' Junior ,llIrhllr lon
<i", It ,I ,ht' f('\1 "I lhl: st"arlhl"s al rhe t',ISI-lenual r,rwn<;

RI'l I.TS "'l"11 \)1'1 IS'II)~

:\ 1,,(.11 III 'il>! h'l,h.1! -:s 'I'('(II:S wl'rl"-clllll'lln! al rht' flllil IIlWU\ lhlmlgh
" •. ( '1.1 t.11I I T.lhk I I In a,I,llllllll. 11\l" Inl h,II'. LillY"" h'lrt'.,III, W('re lllund,

" Ihl" ()!lll",L:.1 rll"t'! .lIhl "lit' af KTHI 1J."n! ,," rht ',llIr!,llfl,l: I'lall, lhl'



I "'I I BIRD Lll,>"rS AT TOWERS IN EASTERN ;~ORnl DAKOTA-FALL 1')-2 (C"nllnu~j

)r-;" I~\

Grav ,he~ked Thrush I (aln,,,,, , ml~lm,,))

\'coer\" I <''''lna'"1 1""eJ(e~1 I

(.""j~n,,,)\.ned ~Ini:lel I 1<1'1: II lli 1 J",I'apa)
Rutw crowned Klnj(lel Il<eXlil,,) ,,,It>ndula)
~()Ittary \',,~) I Vrre-:> 1OI,'a"u) I

Red·ned V"eo I Vrreo "I,,'a,eIlJ I

Phdadelphla V"eo I V"e" "h,lad"l('nl(lIl)
\X'arhlan.~ v,,~) I V"eo KIll IIJ I

Bla<kanll·"htte Warbler (M~"'I"la .a"a)
(;oldenwln)(ed Warbler I V,..,m.lJora ,h')IOple,a)
Tenne~see Warbler (Ve,m",o,a ('e,eK"ru)
()ram:e·<ro""nC'cl Warbler I Ve,mll o'a eeJiIla)
Yellow Warbler (Oe"""orca peleeh",)
~a.':no"a Warbler (Oe""',O/(a maKnol,a)
M\'ltl~ \X'arbler I De""'m"a , e()'Onilla)
BJack·rhroared Gr~n Warbler (Dend,olCa r'"enJ)
Blackburman Warblel I Dena"'rca I/lJea)
Che,rnur'\Ided Warbler I Dena,olla penJ)J"iI'uc,,)
Ba\"·breasted \X'arbler (Oena,orcol 'oIJloInea)
Blackpoll Warbler (Dend,orcil J/raillil,
Pine Warbler (Oend"'lCa p,nuJ)
Palm Warbler (DenJrolCa p';ma,"m)
()venb"d (51"1"141 aJl'O'ilp,/lul I
-';'Hlhe.n Waleflhru~h (51"1"/1, n(H"eho,a,enJlJ)
\lournln!' Wart>ler (Opom,n" ph,ladelpn",)
Common Ye1lowrhroa, (Ceolhl,p,) l",haJ)
'X'd,on s Warbler (If'rIJon,a ('1IJ1,'/'" I

Canada \X'arbler I 1¥-',llOn'" ,,,n.aenJlJ I

Amellcan Redslafl I SelOph"Ka '"11<./1,,)
Hous~ Sparrow (PaJJer domeJlulIJ)
y ~llow ·h....L1eti Black bord I Xanlno,epnalllJ "anlho''fJh~IIJ)

T,"al f~~l'

untral Grand
KXJBI Krull WDAYI Towers I OmeAa2 Total--- --- --- --

I ~ (,

2 1 3
2 ~ 3 II
I 4 (, 3 ')

2 2 2
~ I ~ II 4 I ~
I I 1
1 1 ~ 2 ~

4 1 (, ~ ')

I I
I 1 ~ I 4
2 I " ~ 9 1(,
II I 3 12 19 31
1 I I " 1 ~

4 I ~ 13 III
I 1

I 1 1
1 2 2

2 2
2 2 4
I I

I I <) 10
16 2 8 26 6 32
~ ~ 2 ~

~ ~ 6 11, 2 1 (, 8 14
~ 1 6 4 10
1 1 I 2
I I 2 ,
1 I 1

1

~-~

4
1
-4
I,
o

I
1

10
3

I
3
I

46
46

[

9
8
(,

~

l~

H
4
9
1

24
561

Grand
Toral

2

4

3,
I
4
3
2
5
I
2

10
3
3
I
o

226

I
I
2

.;

4

2

2

.;
10
5

4

22

I
I

42
39

335

2

2

1
3
4

1
6
3

8
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1972. (Continu~)

TOlal USl­
Cen"al

WDAyl Towers 1 Ome)(a~

3
I
1

I
I
4

12
29

82

KTHP

2

2

I
2
2
2

24
7

13
163

KX]BI

I

BIRD LOSSES AT TOWERS IN EASTERN NORTH DAKOTA-FAlll"'liu

I tHai (H~ spe(It"~ I

.... i~<'·l.. It"..

."ed·\\ln,cel~ BlalkhlCd .;XtllolIUl r'rut',/I(t'/o J

'. )f(hard ()rH,lle I !£/erUI _(f'U,.,ltl)

llalllnlllre \ )r",le ,Jue,,.J {. xalblll" ,
R~,[y Bla<kb"d ,Eu('ha/i:uJ (""oII1lUJ'
ll",wn·hea,ied Cowb",j I .llololh'''J ,,11"1

Rllse-breasceJ Gros!x-ak I Phe",'/Cu! ludor /C,anIlJ)
Purpll' FInch I La,pod",uJ "",pII,eIlJ)
Pine SIskIn I SPI1lUJ p",UJ I
)asannah Sparrow I Paul'rculuJ Jand" "henJ;J)
Grasshopper ~par·row I Ammoa,am/lJ JiZ1'anrurllm)
LeConce's Sparrow I AmmoJp,u leconte;,)
'harp·laiI~ Sparrow I /f m mOIp,Z4 ,,,III1,,,ula)
\'esper Sparrow (Pnoe,eIeJ ~'iI""nl'llJ)

L.ark Sparrow I Cho"deJleJ ~,amm",uJ)

'lale-(Olor~ Junco I Junco h h,em';u)
Tr~ Sparrow (Sp'll'lla "rbo,e,,)'
'hlppln~ Sparrow I Spill'll" pilJur.na)
I lay-colored Sparrow ISp,ullil ""lIuJa I
Harlls' Spatrow I Zonolr,,·hl4 querllla)
'X'hlre-lhroaleJ Sparrow (ZO'lOln,h", a/h"oll;J)
fox Sparrow I Pauerella ,1;"'iI'
1.,n<llln·, Sparrow ( lIe/a.'!,':" Im'r)/"'"
'''alllp Sparrow ,.lleioJp,z" teo'K",na i
-, ,n..: Sparr,," 1,ll,!oJp,Z" melod,,,)
:.aplanJ l,)n,a.:spur (("",,r.u! I"ppon"u)
'mllh's Lon~spur I Calca,,".' p"luJ i

""lenllhe,l

l,,,nerall,, ,earl h",i 'Wlce a week I see Methods)
'(";I" he,! ,ladv

'----_\-/-""r":ill":II



This may refleCt a difference in lhe general patterns of fall migration throu!
[he IWO regions, although local factors, including weather condirions and hal:
rat, possibly contributed to the dissimilarities. Only lhe Yellow Warbler Yo

common to borh lists.

TAIILE 2. MOST FREQUENTLY KILLED SPECIES AT THE EAST-CENTRAl
AND OMEGA TOWERS

[asl-Central Tuwers Ome~a Tower

Numb
Kille,

19
13
13
12
10
(,7

j telt'v I'll'

j{)() j I .j

I')!, j IJ("

Species

Yellow Warbler
American C\XH
Myrtle Warbelr
Sora
Savannah Sparrow
Tutal
( ~4 % of (,Hal kill:.) ~

Number
Killed

42'
39
26
12
11

130

RHERFN<TS CITED
-\,,·rl.~' I I' F SI'f1f1~er, an,1 J F C.,,~I I')" \ 1'(I)!'Ie" repun "n hir'! I",,,·, :

rl,,· ()Jllt~. r""1:1 I'ruc N J) ,1,"" ~". In pre$$
I\"'<\"r, R d(hl , A III" II!~H An analYSl$ "f mj~r.tin,: 1,,,.1, kille,! .r

,,,,,,., III t""""nr,"1 IIlin"i" Septt'mbt'r I')~~ M,ly III~ 1ui'~ (it I
l.J.hJln.tll. I- \X' !l)(l') Regina an,! 1.1IrTl\,ltn TV II)\\C:I lJlld 11l11r[dlttic.-lO"

J" I l" 1. I K 1'i
1.I\kt.). A H. \l)()i) AutlJllHl 1()(I I ) TV fii\A,('r (iiSua!fll'c, ... 1 \JJ. ...hvllk ,\f'x.ru'11 :tnl-j,

~') KII

~"'" R \\. I 'I!, I Rt';;f1'a TV r""l'l b",1 m"lr.lltle' I'Hti fllue Ju) I'! ( j) I(10 1(, ,
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Sta\'enge:r and predallJr activity was nured al all lOwers lhroughoul tI
slud)' \X'hrle: observalions of marked birds place:d at variuus siles around tl:
Omega lOwer indicated lhal lhe daily, early murning searches kepr losses ,
rll"'cr-ktlled birds there at a level of less than 5 percent (Avery et a/., 197'>
suth Ir>sses ar the easl-cemral towers probably were more subsrantial sin<
searchl's were nm made daily. There was no means to eSlimate the magnilU\1
of the: lossl's al lhe east-central towers, however.

SUMMARY
III the fall of 1972, bird mortality was monitortcd ar lhe KXJB-TV, KTH .

TV, WDAY-TV and Omega towers in eastern Norrh Dakura. Altogether, ')() i
olrds representing HH species were collected. Species mnSl frequenrly killed ,,'
Ihe eaSl·cenrral lOwers (KXJB, KTHI, and WDAY) were dissimilar to thos
most communly killed al lhe Omega tower. Largest losses occurred on uver(a~

nighls fullowing the passage of cold fronts through the regions. Scavenger
and predators probably removed substantial numbers of tower-killed birds ~

lhe e"sr-central towers.
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Speties
Slale·wlureJ Junto
Tree Sparrow
Ovenbird
Yellow Warbler
Red·eyed Vireo
TUlal
(\1)% Ilf total kill)

,

:111.11 nlllnaled kill al rhe Omega lOWer was J()\7 birds. The gll:.uer number
.. I hlr,!> aClually found al rhls lOwer lhan ar rhe orher rhrre was undoubredly
llil III parr ro more Irequellr searches; howe\ocr, rhe umbrt'lla :urangemen! 01
rht, 1(, rransml!llll,l\ cables, peculiar only ro rillS rower, was probably an un·
p.lrr.ulI faClOr.

III view of lheir similar locarions and heighrs, il is remarkable rlJ;lr rll{'
\.:"1 rlltolls of KXJB and KTHI were so disparare. Dead birds found 'I! KXJB
"Ut' \llIually ·lwlce lhal ar KTHI, and on 24 AUgUSl, whell 5H dead birds
"nt· tollecred al KXJH, only I was found al KTHI. The presence ·If the Ihid:
,ht'lrt'rhelrs 10 lhl: norlh and weSl uf KXJH may explalll some of this diffl:r·
t'lItt' <;uch habllal mlghr resull III larg<'r numbers of low-Hying or descendlllg
rnl,J.:LUllS belllP; allracted 10 lhe vlClnlly of lhe KXJB rower lhan ro the KTHI
10)\\ tr \\'Illch has only a one·ruw shelrerbelr nearby. AnOlher maJor differenn'
III rht' IWIl rowl:rs IS lhe ollemalion of lhe selS Ilf guy wires. If we assume
"11\11.11 \'Illuml:s ,lIld dlrf:t.lHlllS of migralion pasl bOlh rowers, lhe difference
111 IIrll'lllallOn 01 rhe guy wire sets al lhe IWO lOwers may accoun! for the
,lilltH'llCe In lhl: kill lotals (juy wires Olll'llled as lhose H KX./B may be f11011'

Ilkel\ «) inlercepl sourheasl'l11oving mi.l'LII1lS lhan those al KTHI (Figure 2)
I'ht· I Ir lemal ion of the rlHt'l' sets of supp' In I n.l' ~uy wires ,ll Iht' Omega lown
I~ \t'l\ slmtlar ro lhar al KXJB, and al bOlh Ilf lhese rowers thl: malorlly ot
rht· tlt-.Id bmis found were wllhin 4(l m (I 'iO II I of lhe rown base, beneath
.111,1 III the area belween lhe norrhweSlt'rn and southern I;uy wire sus Al
\\'DA Y and KTHI most of lhe dead blrtis were found nonht'aSI 'If rhe ,Ilwer'
"lIlull 25 m (H2 fr) of rhe SlructUres (FIgures 2 and \). Cenainly, bDlh hxal
habll.1! and oriemalion of guy wires meril funher consideralion as fanors in
h,rd 1110nality al lOwers.

llle largest losses at the Omega lower occurred during rhe nights 'If 21-22
AU~USI (2 \ birds collected), (l-] September (I H birds), and 4-5 October (4H
hll<h I A cold from had passed through the arl'a on each of lhe above dap.
,In,! lhe nights were characterized by overcast skies and nonherly winds. Num­
hns Ilf birds picked up at the east-cenrral lOwers on these occasions were 7(,.
20 and 27 respectively. Of the 27 birds found on 5 October 1t the '?list-central
low('rs, 20 were from WOAY, the largest single collection of lhe fall for that
!Ow('! Unfortunately, a heavy rain rendered the areas around KXJB and KTHI
exn:ssi\'e1y muddy, permitting only cursory searches Otherwise, lhe total COUnt
tor lhal day probably would have been greater.

Olher large kills included 80 birds, mostly Slate-colored Juncos, collected
"n , 2 Octuber al lhe easl-cenrral lOWers, and B blltls, mosrly Tree Sp:lrrows.
,\n ; November at KTHI. whid. had been picked up by Slalion nersonlll'l
"X IHand \X'DA Y were nOI checked) (:old froms passing lhrough tht'

.,....:.,,1\ 1111 10 ()",toon all,l 2 Novemoer hkdy wcre m'lIlll tatl<ll\ In lhl's,' rw"
"Ii, .tlso Illlert·sllll~I}·. olle and zero olrds, respelti\'dy, wert' ftllllhl ,I( rill'
()'I1('I.;,1 lower Oil rhe 101 Iter two \)(caslons :d{hough ')vercas( tOlldlllOIlS nrna,ln!
:ht ~t' rl)O PosSlol\', lh,s indrcltes lhat larl't'r mlwalory 'l1o\'t'mt'IlIS Ot( mrnl
·hr'lu.t.:h [he Red Ri\er V,tlley re~.on rhan rhrough the 1,\IIlt" RI\('r V,dln
," Ih, 'e nlghrs

1.lhk 2 sh'lws (h,1I (he romposi!lon 'If rill' fl\,e prIlH,,".11 S"t'tlt'S krllt-,I
,: :h, l'OlSt·t\'lllr.d alhl Omt'ga lowers was diSSimilar SPl'tlt·s mOsl flt'Lilll'ntl\
, ':1': .It Iht' Omt'gJ (""l'r. "lIh lhe t'xc'epli"n "I the Mntll' \\'arnlt,. :\l('

h.lf.llrt'rlS{[C of m~rsh. prairie grassland and orushy thilkl'l arl'.IS, wht'le,ls
'1",t' tr"m lhl' 1',lsl'lenrLIl r"wer, prefn f"res!. fort'.sr·edgl'ln,l orush\ rllI,ku,
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A Review of Factors Involved In Bird-Tower Kills,
and MItigative Procedures 1

Bernard N. Jaro.low2

"twe.D 5 .tllion and 10 .tllioD bird••r. kill.d .nnu­
ally fr~ colli.iooa with -.o-..d. atructura•• with the
l.r,.at killa occurrin, to p••••rin. apaci.a on ov.rc.at
ni,htl durin, f.ll ai,ratiOD. All undaratanelina of .vian
phy.l01o,lcal .nd bahavioral f.ctor. conducive to colli.ion
h.lpa 1n el.velop-ent of ..thocla for aitiaation. Hitlaat ina
f.ctora involve .tructur••1tina. llaht-.ourcl type .nd fre­
qu.ncy of the aian.l. anel pr.cautlon.ry ....ur•• for over­
ca.t weather .nd blrd alar.tion ••••on••

I
I
1
I
I,,.
I

INTRODUCTION - THE PROBLEM

",-cord. of bird kill. from collillon. with
_ ....d••tructure. v.re ude before the turn
of the c.ntury. Ltahthou.e keeper. early rlc­
oaa1a.el the poaitive correl.tion between foul
weather and the nuaber of· bird. kilied. They
alao ncolDlIeel that tlllt bc!acon light aerved
.a an .ttr.ctant for bird. ln overc••t we.th.r.
aDd att.-pt.el to mltlgate the attraction by
ualDa color.d fl~t.r••nd varying the fla.hina
rat•• (Av.ry et al •• 1978).

Accordin& to !anka (1979). an e.liuted
1.25 aillion birds are killed each year from
colli.iooa with tower•• t.ll buildiDa'. monu­
-.nt. and li'hthou•••••nd 3.5 m11l10ndi.
from colli.ion with window. (!ank•• 1976).
Accordina to the new.letter "!cology USA"
(Hay 7. 1979). this total is closer to 80 mil­
110n bird••

One of the aore thorouah investigation.
of the problem of 'bird colli.ions 1, an 11­
y.ar .tud~ conducted at a TV tover in Leon
County. Florida (Stoddard .nd Norris. 1967).)

Ipaper presented at the Hitigation Syapo­
.lua. Color.do State University. Fort Collin.,
Colorado. July 16-20. 1979.

2Ecologl.t. Division of Environ.ental
Impact Studies. Argonne Natlonal Labor.tory.
Argonne. Ililnois 60439.

3The.e .tudies are typical of the find­
ins. reported by many other.. Avery et al.
(\978) have -'ubl1shcd an excellent snnotated
bibl1oarapl:y which 11 concerned \"ith the typeL
.nd nUlibera of birds killed at principal
.curce. of tapact. e.a., TV tovers. light­
hou.e •• aonumcnt~. and around c~llomcterB.
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The largest slngle-night kill was estimated as
between 4000 ond 7000 hird~ in Octoher J~~J,

with a 2500-bird kill recorded in October 1957.
Over th~ ll-year pf'rlod. About 30,000 carC:OH'<l'"
were ex.ained, although the number actually
killed is probably 8evcral-fold hIgher becall~'

many birds were not found in the weeds or had
b.en taken by Hcavengerft.

The n1ahtly toll during migration is
h1ahly variable. In 12 nishts of bird collec­
tion at a TV tover In Topeka, Kansa., in the
fall pf 1954, the nightly kills r.nged from
3 to 585, with a median of 25 (Tordoff and
Hengel, 1956).3 Finches and warblers composed
about 70% of the victims; ovenbirds, vireos
.nd thrushe...de up another 25%. Th.se pro­
portions v.ry from one report to another, but
the groups listed are conaiatently the .. jar
victims of bird-kills by collislon. Hassler
et al. (1963). uaing rad.r, found that .ome
birda elected to fly under the overcast Bnd
othar. flew above. This ia likely to be
spedes- or group-specific behavior which mIgl·t
account for the preponderance of passerine­
birds lhat are victims of coillsion wIth
tovera and skyscrapers.

The most spectacular bird-kills have been
the kill estimated at 15,000 to 30,000 birdh
at a lOOO-foot lV tover, on the night of Sep­
tember 18, 1953, near Eau Claire, Wisconstn
(Kemper, 1964). and the kill estimated st
~O,OOO birds at a cetlometer on the Warner
Robins Air Force Base near Hacon, Georgia, on
the night of October 7-8. 1954 (Johnston and
Hainea. 1957).

Given this problem, the objectives of
thia paper will be to ~xamine: 1) th~ condi­
tions that lead to hlrd killq vin colli~ionH;



~) the' phyaiololical and behavioral factor.
conducive to .uch colli.ioas; aad 3) .a.. .uc­
cessful and propo.ed mitla_tlve procedure••

CONDITIONS THAT LEAD TO IIID-KILLS
WITH STlUCTUUS

Three major factor. that l ..d to bird
colli. ion. with .tationary object. are:

• "!Dv1aib111ty" of the Obj.c~--A raptor in
pur.uit of prey, and vatarbirds takina off in
panic, ..y collide with t~aD.-1s.1oa 11n•• ;
low-flying nocturnal aiafaDts often collida
with tall, unilluainated .tructure. euch a.
buildings, .tack., and towere.

• Deception--The bird •••• a continuation of
air epace beyond a reflectial window aDd
strike. it at full flyina .pe.d.

• Confu.ion--Di.creta sourc.s of lilht
attract, confuse, and di.ori.at nllht alara­
tors on overc.st nights (for sxaaple TV towere
or lighthou.es).

Analy.la

Invisibility

When birds .trike wiree, it 1s probably
because the object ha. becc.e "ltr1ieible"
owing to inattentivene•• of the bird. A falcon
pursuina a piaeon or _ flock of duck. taklna
off in panic may be too iatent upon what it ie
doing, and, con.equently, doe.'aot .ee wire••
In transmisaion line corridor. carrying more
than one powerline, e.g., a 34~-kV and a
76S-kV aystem in the .a~ corridor, the wire.
provide a formidable obstacle cour.e for a
panic-stricken flock of bird••

Transparent walla (windowe) or gla.s­
wall~d corridors which provide a view of an
opcn outdoor space have been a source of con­
stant, low-level kills of resident and migrat­
ing hlrds (Banks, 1976).

Iiirds :lvln~ at ni"ht may not lIee a
structure in thelr flight pl:lth. The occa­
~Innal l~r~~ hird-kills that take place on
cl 'ar nights during migration (Taylor and
An,ll'rson, 1973) may, conceivably, oecur \oIhen
all atmospheric t~mperature invereion \oIith a
low-level jet stream «2000 ft. altitude)
develops (1aylor, 1954). The migrating birds
may d~seend to take advantage of the tail wind
and large numbers collide \oIith obatacle. pro­
In:t lng lnto their air apace (Ra.aler et aI.,
1963).
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Dec.ption

Birds that fly into windows are deceived
by the reflection.. A straight-on view
reflecte the clear flight path that the bird
ia using; f.roa an angle, some other clear path
..y appeer. This type of problem could occur
either by day or by ni~ht.

Confusion

The -oat dra..tic bird kills recorded are
probably thoe. 'that reault from confusion.
They occur when the sky is overcast (with and
without rain, drizzle, or fog) and when Hgl.t
sources are present to attract the migrating
birds. The light appears to serve as an
attractive super stilllUlus in the absence of
light from celestial objects.

Cochran and Graber (1958) graphically
described how the area ar6und a TV tower was
occupied hy a heavy concentrRtion of birds cir­
cling around, and fluttering about in confu­
aion. They aUlgeated that the illuminated area
around the TV tover served liS a lighted room
which ..ny birde were reluctant to leave.
Birda repeatedly circled the tower until ~hey

collided \oIith guy wirea or the tower frame, or
finally fell exhausted to the ground. The
behavior of the bird., and the numbers killed,
wera unaffected by whether the tower waa or
wae not transmitting.

BEHAVIORAL FACTORS

There are several questions that must be
anewered before \ole can understand why the
birds are killed in auch large numberA and
before we can ~evelop methods for roltlgatlnK
the magnitude (f the problem. FI rst, ..,hy an­
the bird!'; nltrllctl'd to thl' llf;ht .. on OVrrCil'l[
nights' Second, why do they fly around tl,c
IIp,htll lin I II III<,y arc '·1.hnll'iI,·cl? Thlrd,lohv
do they Seem to be so {~lsorl·~ntl'd that tllv.
fly 111:0 rl\l' f:rollnd {lr 1,,1,' ];'l~,',. Illum'''.d':~

Rtructur,'<' such a'" monUT"".('l1tc, And cr)olln~

t ll\./f' I ~ ,

1.1 lllt·.w,·r (Ilf' ~-j,.r '.'If-,.r f(lr, \oil' 'r.l)-(Irt

(Oxamlnc thc method by ..,hich hirds !1,vlgat,' ill

nll(ht. The: "xl'l/lllnr 1011 f.II t!1t" lllq'" tOIo/'"

k1lls on overcast nights rrobablv does not
rellide with a ",tngle bdlovlorAl respono;e a5<,()­
eiated with mig:ation; 1n5tead, it is the
result of the relative o;trength~ of different
behavioral patterns at different stages of the
lIIigration.

It 1s no'.' generally IJcu:pted that long­
diatance migrants primarily use ,plestial

!
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na\,l.ation (l::J:IlCIl, 1975). The firat phaae of
selt lnR out on a migratory flllht 1a to deter­
mlne the direction of the aoal. Accordina
to the experi.ental data of Wiltachko and
Wilt.chILo (1976. 1978), the Initlal orienta­
tion ia deterained froa the aeamaanetic field.
The ulrda than take a beariDa on the atara
and uae caleatial naviaation durina the actual
fliaht. The ability to naviaate by the IUD
and atara durina miaratory fliaht includea the
ability to compeDaate for the move..nt of tbe
atera durina the niaht (Emlen. 1975. Sauer,
1958).

I propoae that. under overcaat altiea. the
dominant orientina atimulua of celeetial
objecta ia lo.t. then. the dominant .tt.ulul
beco.ea tbe leOllllpetic field,. Le..k (1977)
aUlae.t. that the .ignal i. a••ociat.d with
the optic appar.tue and that the vaak radia­
tion of the aecupetic field ia ailpl1f1ad b,.
a ..chanla. in tha eye which i. capabl. of
"optieal p~lna." Whatever tbe ..chanta. ia
for aenain. the .eoaarnetic field, the
.trenath of thia atlmulus appear. to be weak.
The .eamarnetic orlentatlon ..y be ..intained
and atrenlthened by "consenaus" of the flock,
1.e •• Graber (1968) reporte ..... ailrante
flyina under coaplete overca.t were extr...l,.
vociferous. As the cloud layer broke, call­
ing declined. but as the overcaat cloaed alaln
about 2200 CST. calling began to increa••
Iglin .... "

In any case. the strength of the orient­
ing stimuli. in aoae night-migrating birda, ia
less than the stimulus produced .by a point
source of light wht>n the sky il overcalt.
Kempcr (1964) suggests that birda flyina under
overcast conditions orient on tower lightl II

they would on stars. As they approach the
ll~ht thdr direction 'of fltAht relative to
the towcr light changes, and they are no
longer in conforlll.lnce with the celestial ori­
entation established at or before take off.
To ~ke navi~stion corrections on what has
become thetr "guiding star," the birds begin
a s~lral ~round the light. This terminates
1n col11s10n with the 'tower or its guy wires,
or with exhaustion and collars" 'on the ground.

$Ol".;'.. t Iml'S th,' point source of light ls a
ceilooeter or an illuminated structure. When
the birds pnter the 111ureinated area, they
appear to be confused snd circle inside and
around the illuminated area until they fly
Into a nearby structure or raIl exhausted to
:he bro~nd (Ho~cll ct al .• 1954; Johnston and
Ka1nes, 1957) while in the beam of a ceil­
ometer; and there is 11 report of IIIny bird••
on a rainy night, flying into the ground
around a recrent Ion nr(',. that Willi illUliinated
witt. tall light poles (James, 1956).
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.It'rbert (19(,1)) ;;Iv" .. Ii cnnv[ncinp; .In;\."

In ellplanatir-T\ of tl." '''n: "<'[.'1"" I dt"HH:, ", ,
tion of birds when they fly into an illuminated
area, particularly in rainy or misty cond1tions.
lie BuggeAtll that, In night f llghts, the birds
atabi11ze themselves on a horizontal horizon,
with lighter areas above and darker masses
belO'" the horizon. In the illuminated areas of
a light source, they become disoriented and may
suffar vertigo when their senAe of gravity i8
at variance with their Bense of vision. As a
reault. birda in the light beam srI.' seen to
fluttar in a confuaed manner. Some of the
birda are apparently .0 v18ually confuaed that
in theae situationa they appear to accept the
a4.e of lilht and darkness a. the horizontal
horizon. and fly into the ground; other birds
refu•• to leave the cone of light, flying
round and round until they fall to the ground
.xhauated (Cochran and Graber. 19S8; Howell
at al •• 19S4; J .... , I~S6i John.ton and Haines,
1957). In hia diacuaaion.,Harbert points out
that pilots have shown the,a... disorientation
when confronted by briaht lights on dark
nights.

MITIGATION

Col11aions resulting frol1l "invlllibllity"
of an object involve wires (e.g., transmission
lina., telephone wirell), transparent walls
(glaaa-walled corridors between buildings),
and tall .tructures not visible on dark night",

Mitigation of kills by overhead wln:H anJ
cables could be accol1lpl1shed by conscientlouslv
avoiding, wherl' pOAAlhll'. tI", ',lrll1l(ing of
wires across flight corriciors. f"r ex.,mplc,
near lakes lind ['"lId .. 1Il'l1'.1 liy w"ler IJI r"" , PI"

across lII8jor mlbrat Ion c-orrldors ,,,,,eh as tl,,'
Mla/lI"'<\I'I" f lY""lV'. (1:",101 lid !llid HIII,ard',"::.
1974), Silhouettes of ra~t()r!l 011 '",Indows I,i.lvl:
bcp.11 ust'J ..,ttll S'Lll''''. to rl'dllll' lJlrJ lU!>!>l:"
from collislOl1 ",IIh windows or wlnJow walls
(Nlltlonnl I.'IIJltf,', 19](,). Tall, dark struc­
tures could be il1umlr,ateJ on clear niKht~ :'"t
left dark<':ll"d fln "VI'rC'il'it " ,;I,l',. '~I,,;n till',
would !lerve ~s an attract fon and ~l.j3ard.

(01l1"I"n" reslIltlnK from d<.:c,:ption occur
when birds "'T 'I rl'fll'ctloll of Ui"'" aIr Spil'-,
and fly into the reflective ~urfacl:. a frequent
pro~le", wIth modern arL(.[teLtur~, which u!>cs
large arcas of glass. In many Instances,
reflectIvity is enhanced h"cause tlil~ windows
are covered with heat ref Icc-tors which c~n

lIeIVe effectively as mirrors. n,i,· h~zijrd pri­
marily affects diurnal residents and m1grants.

Mitigative procedure!! are !levl'ral, but tht:
ea.iest ....ay to decrea!l,", th" llJclilY of the
reflected Image III to have wldte-llned drapes



in the room, or have tht> roo. 11~hts on in the
daytl.. whenever bird-.trike. ate lIkely to
bec~ fr.qu.nt. Any ..thod that would
d.cr•••• the fidelity or the brlghtne.s of the
reflected i"le would be helpful.

Colll.lonl r ••ultinl fro. di.orl.ntation.
with .ub••qu.nt confu.ion••re •••ociat.d with
nilht aill'at1on on overcast D1&hta. The dil­
orient.tion r ••ult. fra. .tationary li.ht. on
the Iround or Oft tover••

Th••tudy by Cochran .Dd Grab.r (1958)
provid.. info~tion uleful in und.r.tandina
the c.u.e. of dleorlentatlon and 1n develop­
in. aiti••tiv. proc.dure. to d.cr•••• colli­
.10n•• ·Iy couatlna the nuab.r of bird calls
p.r aiaut•• they fOUDd th.t the nuaber. weI"
much hlaher vben the 1iahtl were on Ind
d.cr••••d r.pidly a••oon a. the li.ht. weI"
e.tlncuilhed. They u.ed differeat on/off
.equence. for tover 11aht. and fOUDd that the
nwaber of b1rd call. tacr••••d about two aiD-
Ut•••fter lilht. were .wltched ODe aDd by
four aiDut.S after illu.1nation the frequency
wa. at or clo.e to .-xl~. l-.edlately aft.r
the lilhtl were e.tingui.hed. the bird. left
the vlcinity of the tover ••• evidenced by the
diaini.hlng volu... as well a. n~er. of bird
call.. In lupport of the .itigative efficacy
of intermittent 111~inatlon on the .ize of
bird kills is a reference to an experi.ent at
DunKene.1 L11hthoule 1n which the newly in­
Italled Iiahthouse beacon w•• flashed for one
a.cond in every ten-aecond period (Avery et al .•
197&. citing Baldwin. Ontario Naluraliat 3:3-11,
196~), and the numbers of birds killed declined
from previous yean.. when the illumination had
been con"tant.

Mitisative procedured for alrcraft warn­
ing lights on to..,er~ and tall tltruclures lihould
provide for a l1ghting sequence 1n which the
lights are on for no more than two minutes and
off for less than one minute on overcast nighta
during the migration season. Further research
might show that a ten-.second cycle. such as
used at the Dungeness Lighthouse, iR both fea­
sible and effective. The lig~t intensity
should be decreased as much as is compatible
with it~ function as a warning light. This
would li~it the zone of attraction and the
intensity of the stimulus.

Illuminatlon of tall structures 8uch a8
monuments and cooling towers (Rybak et al.,
1971), when used for esthetic purposes, Ihould
be 8topped during the danger period. The
lights in skyscrapers should be ext1nlui8hed.
if possible, or dr8pes should be drawn at
tholie times.

Many eApcrlmcnts have been conducted to
determine cau5!-effect relatlonships between

dlffcrelll evIored ] 1l(I.ts an<1 hirc colli!lion~

wilh 1llumluatLJ tltrunurt's. I'ut th~ resultK
are inconclusive. 4 rhi. 18 not lurprising.
Studie. of color vision i" birdl (review by
Stll1..n. 1973) show that color sensitiVity is
hlahly varJabl••mong different families.
Mo.t unfortunately. few of these atudies were
concerned with passerines, due, in part, to
the difficult technical problems in working
with thes••aal1 bird.. A thorough .tudy
(Donner, 1953) of .pectral .ensitivity 1n
piaeon••howed that they have good vi. ion over
the entire reaion that hu..ns call "visible
Ulht."

Cei1oaet.r•• b.cause of their inten.e
b.... provide a auper atiaulu8, and attract
allratorl from many mil•• , Fortunat.ly ••iti­
latlon of the probl•• is simple - ule of
ultraviolet light (Terre•• 1956; Tordoff Ind
Henlel. 1956) or infrared light (Donner,
1953). Both are Invl.ible ~o birde but e.8ily
detected with in.truaent•• rAceordinl to Kr.
Donald Whitman, Chief of Data Acquisition,
Hational Weather Service, Central Divi8ion
(Pereona1 Communication). all U.S. alrports
ue. rotating beam ceilometers with continuous
recordlng. Rotating bea. cel1ometer. live
lilht in the infrared range. (For example,
the light lource advertised by Weathertronics.
Inc., 18 described a. a laser diode that emits
400 W, peak power, at 900 nm.) A f1xed-beDm
ceiling light 18 sometimes used with a flve­
minule on-of! cycle. I alii ulluworc of any
bird-kills associated wit~ the use of either
syslem.

Bt>twet>n ~ million (Bnnys. 1979) and
80 million (Ecolugy USA, 1~7~) bird" ore
killed annually by collision with man-madE!
structures. 1h. y collide 10'1 th object,. that
are poorly vJslhle, sueh as wIres strung across
their flig"t pat"; objects that deceive by
reflecting a free flight pAth; or. on overCAst
nights, structures with point sources of ll!u­
minat ion whic" act as super st Imuli that
attract. disorient, and confuse.

Mitlgstion can be ac"ipvL'd by better
siting of wlrcs. decreasinR the reflectivlty
of aurfaces, substituting ultraviolet or inls­
red lisht in ceilometers, Bnd using an sppro­
pri8te on-off cycle for warning lights and
ceilomet~r6 on overcast nights during lIligra­
tion (turther research Is requ1red to deter­
.1ne the optimum cycle). Illumination for

4 Sre the annotated hibliography of Avery
et a1. (1'),8) for refcH·IICe,. to thcse Btud!c".
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e.thetic or adverti.inl purposes .hould be
extinlui.hed, vhenever po.eible, durina dana~r

period••
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'J'fclrs i. prcKnted in Table 2.
he Shovrl.:r (}S). Ruddy Duck
(26). lener ~~ur pc). and
of ;I ,~c..:, recorded on a Ilngk

,n 11 ScJltember.

AUTUMN 1969 T. V. TOWER CASUALTIES

AT NASHVILLE

By A"\I.t.IA R. tAu.t. Y

LHTS

of d~ Departm<'nt of Biology,
e numucripl.

recorded from the sewa~e ponds
IdsquJW (Cllln,:.:,,11I b)l'mlltu) w,\

until )0 ;-':ovembrr 1969. There
he state. Two mal.: White-~Inged

m these ponds from 2 November
ter (OiJt'''''' "i",,,) was a!so ob.
observed from 2S O'tobrr until
ccord for thiS s~cies (D. JAmes,
1entation of eXlr.IorJ,nJry sight
uglu J.:mes It the University of

the state. This species was fim
of the NonhC.lst Arbn\~s A udu­
,is record. Species of Scoter duclll
.Jl uras. There .He very fcu,· rec.
H (t>. JJmn, ['roc. Ark. A ('.4.
(Jrds of lhe ~'hite-"'in~eJ Scottr.

The collection of T. V. Tower c;nuahies in autumn 1969 in Nashville
was well org.lnlLed unde,. the: le.ldenhip of .\1. L. Bierly, stJrtln~ in Inc
AuguS[ .Ind contlnulO~ unt,l mlJ-November with the hdp (Jf sC\'er.l1 othen.
The birds were brou~ht to me, counted, listed and then f rOlcn tor i ut ure
studies.

The first C1Su.:Ilty was a K~ntudy W.1tbl~r on 22 Au~. Th~ total m:mbcr
killed W;\5 1,909 of 70 sprc,cs-}07 (St species) .:It WSIX .:Ind 1,602 (17
species) .1t \VS~L

Excepting a Starling on 7 Sept. and ln Amcric:tn ReJst1rt on 10 Sept..
no birds were found untll 18 ~·P(. when 61 were .':atherc:d at rhe t"'·o
towers and on 19 Sept. J roul ot 200. North,'r1y WInJs, subnormJI meJn
tcmperaturcs, O\·crc.ut ski,'s JnJ .I p.Jssln~ cold front prev.I.lc:d .:l thiS pcnoJ.

The hr~c~t 1-..11 occurred on the nl~ht of 14-1 S Oct. durjn~ a slm.lu
wrather period. On th.J[ nl.l;ht there ""C're 1}9 cJsualtln Jt \\,SIX .InJ
1,172 at ~'~~l. Alta .J rdephone nil Jt ~1:30 14 0.:[. from ~Ir. ClHk
x"'ell, on nl~ht JUlY .I[ ~'S\\. \\. l. Blcrly, john Ri~.l(ins, K. ~\. GooJpHturo
,nJ A. R. L~sk\'\ coll~.:r.:J II ~ ImJs JS lh"r fell brfor,· m,dni."ht ",!lcre
rhey could be Sl~n on the II~htc.1 ,oncrcu pJrkin~ pbce sl>utheJSl of' the

• tower. The others "'ere pthanl from the ~r~H lnd wooJed HeJ on the
mornln,r: of 11 OCl. Amon~ th,'m .....·ere 214 Tennc\)ee \\·.trbkn. 220 \...hcn .
birds, 206 li.l)'.brr.lsud \\'Jr~krs, 16.:? ,\bgnoIIA ~'Jrblcrs JnJ 111 Chestnut.
lI.kd ~'arblers.

,ty. Arkan\H 72467.

In l.:lr~ Octot",r there "'C're few CJSUllt,CS .1nd from I :"ov. throu/:h 12
~o\· .• only .:?7 .It both to .....·en. J rom 12 No\'. to the terrTl1n~tIOn of th,"
"isltl on 16 ;-":ov .• none "'J! founJ.

1\,,·. 40. ""1

Comparcd .. ,th preVIOU\ records for eHI\' bll arrival lnci lJ[e oepArture
of migrJnts. t!-le lollowlnl; Jr\' uf n,':r: Golden ...... ml;eJ \\'Jrbkr, II O~;.;

Cape ~1Jy \\·ut-Ia. 14 Oct.; !I!hk·throHni Blue \\'Jrblcr. 19 Scpt.; 8;Jck.
poll \\'Hb)er, II 0.:1. (;- founJ J( t!lc: two lOwers); HOOJ,'J \\'Jtblrr, 16
Oct. (one Jt eJeh to ....er).

The I,st for the t ..·o IO\'.. e~\ tollo ..·\ with the first nUIl1t'r.J1 indlCJtln~
1'SIX ~nJ the \<',ond num!...:r \'·S\I ...~n .IHensk (.) Jndl':JlC\ thH tht'
JP<"Ci~s "'n founJ onl\' H \),'5\1

Sou 2; Yello\< ·o.llc.1 Cu.:koo J; BlJck-bllled Cuckoo I'; ~'hip-poor-"'lll
1-2: Ycllo ....... shJt(c,! I i"ker I . Y.llo ..... ·bl·~llcJ SJp\ud.a :-1; Gr<'!t Cre'lt'd
F1r<'Jt<,~er I. )'.·1 Iu l' ·r-·:'i,.·J 11\, .iI, I.-r J-l; :\dJl.ln 1·1\ ':.It,ha 1.1. L. \\'c"'u
Pf"'l\' I-~; H.l"I·I","l",J ~ulhJ[,1I I·~; KruwII Cre"pa ].:; \\'In:a \\-rc;,
I; lon~,~,lkd \1:',1> \\r"n 1< C,!hIlJ ~·12; IIrol\"n T:"r."h.., I. Rot-,n
Z"; \\'00" I hrll,f, II,. If,rlllll .( 1,'",1, I; ...... .I;"-on·' 1 h,Il,I, 1\.1; (;r.'I'.
,hn·~,·,' ll,rll,l, I' I. l,"I.kll" ",I' 11,,1 1\,11,.>.:1.-1 ~·I \; f{1I1>\., rul' 1I,',l I\",~k[

!
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--9; Stul.n~ \-; \X/hite-eyed Vireo \-4; Ycllow.lhr01tcd Virro 2-; Soliurl
Virt'O I"; R(d·e~'eJ Vireo I-fJ; Phlbddphl1 \'.,(0 2· ... ; Bl.Jck-Jlld·".. h,[c
'«'.ullIn it·}II; GoIJ~n.winp.:cJ ~'.Hblcr I'; T~nnn,ec W1rbln }1·1I1.

Oun,,:,·.no..·ncJ \X' Jrll!.:r 1-4; NJ,I.",1I~ \X'ubla 7 ; l'Hub 'X'Jrblcr I .
MJgnolu \\'.Irbkr 17-ZU4; C1PC \tJ~' \\,'ul>kr I; Ulhk.t;"oJh:J Blu~ \\'Jrolrr
).; Myrtle W.ubl.:r lJ·\; Bbck·lhru.llClI Green \\.·ubla 11-66; I\IJckburnlJn
W.ubll.'r 10·5); Yc:llo..·-thro;uL·J W1rbll.'r 1 '; Chc\tnut·\idcJ WHhll.'r 8-126
Bay-brI.'HIl.'d 'X'ut-ler 41·2<46; libckpoll \\;'Hb!.-r 2-8; P1Im\\;!u~lcr IU.I<
OVl.'nblrJ H-2-19; r-.;orrhl.'rn \\;'ah:rtnrush "·of; Kenlucky \'¥'Jrbl~r P;
Conn.:cticut \\'ubler '''; Ydlowthro1l 7·14: Yc:lIow-brusteJ ChH 4'
HoodeJ \\'Jrbler 2-3; CJnJdJ W1rblcr I"; Amcn":.1n Ih,J,urr ':/.1-4; f\ut>vlin~
U; Uro.. n.I,,:JJ\·d Cowb,rJ I; S~.1r1.:t T.lnJ~L·r t.}, Sum",,'r TJnJ>;l.'r I .•.

Ro,c·breJ\leJ Gro,h.,-J\- 7 ; InJi~o lI~n[lnl' 6·11.; D•..: 1.""c1 1 ; I',nc S"i,.\.\
\; GrJ,.hopp<.'r SpJrruw 1-; SIJl\'·,'olor"J .I0 ll lU ~ ; I",IJ Sr.lTru,,' ~·l.

',t'hit,··..:rll\\'Il~J 5i'Jrru\\' I; \\'I\lI,,·t"ro.1[.:,1 Sl'olrro\\ I·~; S..-Jmr SpJrro~

4·~; ~n:; SI'Jrro.... ~; UnlJcntliubi. on .I..:..:ount lJf ,oml'l.on I·~.

GrJtdul h:!..nowkJI-:Il,,:n for th"lr IIdp 1\ nt"l\dcd to \1. I. lI,erll. C 'l.
Fentr"s. K. A. GO"Jf'Hll,r,·, J. J) I'Jrr"h. J\.hn l{'':-'':IIl'. I. 1",). TrJbu,
JnJ till" per",nnel 01 \\'SI X .In.! \\'S \\ T. \'. 10" ,·r\.

Til,· ful!"w.nr; .:orr,·':I,on \hould b,.' nuJ,· fN till' I')f,~ n:port Ull JUluma
o\uJlu,,: .\II,rolllf. of():~\, p.lTJ;:TJph .i, :ll\l' }: l!.-Id'· ) 11 U1J,1..1'1l11 \\·J(lJl~r,.

sub\lltu:,' ~ 1 'J BIJ,k . .1IlJ ...·hlte \\ olrb!.-n.

11:1 Cr.l"holr LJnl', :\J\h\'lne }7:1~.

By At-II II" R, LII"
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For the \969 nO:Hin~ \CJson
:-;rptune Community of }\,hlJlll
number of ncst boxes 10 70, "I"

of rurJI rOJJ, R"):ulJr Wl"'" h
\L F, Her~Tt .• nj :\. R. 1.1'1",
brood fkJ)-:nl. '1 Ill' nc>tlm.:, "
right fcnuln wac trJrrl'd "ill
One of th,·,~ WJ' n\·\lin.: III I!',
the 01 hers "'cn' i 11 ho\o:~ f rurn •
[hey h.IJ h.xn h.ll..:hcJ.

:"nt-buIIJln.: ':J([e,1 in L:,
II1c prJ!.. on [! :\ 1'01 \\ lIl'n ~ \ "
rle1e sel\ of ,i, ':1-=r:'; 14 11.1,1 "
yolldc\, e l'r: ,,'.l\ I.ItJ :n .I nn, r
rCJr Huu'c 51'.1110\\'\ I Pol' ,,'r ,/,
1968, Th';I' \l'a~' l'~r\"tJnt J:
and C):.I::I. Thae ,,','n: 1wu ( r ..
Tufted Ttln10l"" (/'.lUIl ('I. "/'" I

ei? cit. tis ,. .

i
I,

OFCE\lBFRTHF \~IGRA!':T

Of the 70 J'.\lI.,bl,· nl'\! b<-\"
EJ:~\ bid. 7tl~ (Iitll \1:1\); l'.~~'

numb,-r 1.1.,1); un'u.... c"iul e.I;~' J

lucc('\,flll q.;.:\ .\1,.1 yOl"'': " J: .• ,
ubuIJ((·J. The 1:,JIll,l 1m, , .. :
nrSl\ "'-nc lfll.1\t J\ [\rl(.t1 III

NOTICF TO \1[\mrKSII1P

Dw\ for 1970 Jr" no\\' pJl'Jbk P.1\n1ent \~-., ulJ b,den! to th~ T~c;\.

ur,'r. K,nJll·:h It: IJubl.e, HO: :\.1\"'10 Dr",. (!ut:'IIOU)-:J. l"nnn'cr

37-11 (, .l\ ·wn .1' i'v\"hk Y(lur lll<'p':rJt!<'1l '" ,'i !" ..'1',"" II[cd

A pIiI/I.n..: flilurc "'J' :!h I· ..
ofC'~~\ (CJl \'~l..:~ III ~~ rh"'{\J.

tolueb,rd\ lI\lT t!'l neo[ N\. I"
\);'( "now thJ[ _.\11 J,,JIc,! I,,;::. I.

(\'Cf, .l\ \\ c.' 11\ l~ ;'0 n1Ill.'\ 1 filtH

1ul,e th,' nl'~e".ln Oh'l'flll''':,'
V~')\'IOU\ rrt>t.:t.'llurt' 1\ tt) n11l\ l

lJllurCl (\nen 1.\ .... , h III ! I'",

DurinJ:: the h,·.n of "'"''''
\Un ... hlnl...', werr lb.lrhlunl.."j ,11

p<'(t(ld. \oun~ 11\ Ih,· n,"11 "'.' ,
box top \\"th Jl\Pllln-,tnl '-('~! \\ '-~

b<'>xC\ contllnl".>; q::;' 011\ I·,
n(stln~ \eH<ln.

5nl.l11 nlllllh·!, '!IIJppl'1fl',: !

flrd~e.1 \ olin:.: l)',.."',, ,'tt· ,'.,

"'''t'll ) t Illll":' \\ l '" ,'llt: 11\ I .!, 'I I I II

I V'll 4.." ''''.,

"""..,--_ '""'_ _.-r__···- __ , P_"'._.__._----,-_ _I"". .._.•r~ -. ....----·--, --..,"'*'"~L,.,..-- -----
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GENERAL NOTES

AUnctlon of no~tur"31 mlp-antt by lI,hu on a tel~dtlon to,,·er.-.-\lIen (1881).
"II. /••,1.0,,,. Club. 5:131-138i c~lI~ auentioa ft' the fact Ihat bird. killed tlae,"~~he'i

.,. f!yba, a,aiDst the li;hts of Ii=hthollfel. Some of the li;;hlhoutel at ,,·bich bird mor·
taIkr eccarrecl had nd Ii;btl, olhen ,,-bile. tOme bad na,hin•• aDd lOme had fix"d 1i;;11I-_
~ (1186. ....er. ~'·.t.. 20:981) e.licnated thai a Ihoutancl birdl (fall micral1l. '
... ktDed at eJec:trie li,ht tOYer. ill Decatar, llJiMia,.

Men 1'«011,., Pou,h U9-J8. Audubon .110'" 5O:3S~355i dnc:ribed mall Jr.ortalil~- ..f
-cnatl .a the Empire Slate Buildinl;. ~e"- York. bllt made no mention of light> (>11

die hildinc. Ho..-eU. Lalkey, and Tanner 0954. rr1M1A Bull... 66:20i-209) indicated
lMt -If&tiDa bird. may be auraeted b,. the lilht beam of airpon ceilonM!ten.

1lertalic1 of J&OCtul'III.1 microts at televition to~en hal allO received attenlion, an,!
....111 le\wal Iladift of this phenomenon are in pro;re•••

Ia t.eir Mtltanclinlt a.alysil of bird mortalily at a 95o-roor tele,-ilion tower in Topel:!.
Xnaa. Tontoff aad )lcD,el (1956. V"iv. K.",. .lJu,• .\".1. Hi". PubJ... ]O:I;-~1

4I1C...ecI. __, other thinCs, the randonlnell or the sample of birds kill~d Ind calcu­
...... die ...her of bU,raals, a..umiD: that Ihe birdl ...ere uniformly lpaced acrou Ihe
., ... DeitJ.er attracted to the to~er -.r diepened by iL

Ileeeatlr tIM: prHaIt ,mtu, made obten-at~ .t a 9i+-foot televi,ion to"~r loclt~
10_... WIt of Champai:a, millois, .nd obtained C\iden~ th.t nocruraal migranls PlI'­

lie auraeaed I.y the red H;htl ll"hich .re placed at lW·foot interval, .Ion; th~ tower.
».me the lIi::ht of )la,. 29-30, 19.i7, there was • not.ble mi,r.tion of birds in lilt"

'riciaitr of Oampaip County. Oae or the other of the "riten "".. pretent at tbe tel..­
...... to~er from 8:00 p.m.. May 29 umil 5:15 a.m.. )Iay 30. The are. ,.... o"rrca~'

ncI a lilht miSt fell durin, put of Ihe ni;ht. ne IUrfice ,,·ind ...., Jil;ht from Ill..
E.S.E. Craber did n~t arrh-e at the Irwcr until 11:30 p.m... but heard birds paHing (I'er
the city of Champai~1I between 10:00 and 11:00 p.m. and alro at two placrs .Ion~ rh,·
lCHnile roule from city to tower ,,'h~n he stopped to ch~d. on Ihe mi:ration. t' Fun

leacLing tbe trlaamjfl~r he ""u imm~diatrly impr~urd by the ,reat numher of bird Cell!·
heard in the vidnil,. of the to,,'rr, It was apparent that there "-ere more birds n,Jr
tlae .....er than .~.,. from iL

Betidea hearing thll birds "-e found Ihat we could tee birds paning the to,,'er Ihrou;h
the beam of .n autoJnohile tpolli:;ht. The fpollir;ht beam reac~ed the! t"p of Ih.. It>""r.
aad 1Ife could jud~e tht' heigh' of J)'h"ing Lirds br ,he p').ilion~ of the red lo,,<"r lid,"
&ad tbe allach~nt p<.inll of lhree ~Is or cable 'u~'s" Tlble 1 suml1lariz~s COUllt .. "f
mrds "iaich "'e nlllde bel ,,'een 1:24 and 5:03 a.m,

Thron&hout thil perioJ mi:;rlnls ,,"ere around the lower Ind (rom call note; W~ i.l--lI·
tlfied Veeriel CHr/ocielt/o luseesctns). Dicl<'is.cl, .Spi=o arnericQIIQ), and Indigo B,,·'l­
baa. (P.JJerintl e,.tln~oL )Iany of th~ birds probably ,,'ere ,,-ublers, but we could n··'
be cenai. of their identity.

tile Dlip-allt. "·ere not ~\-en}y diflriuuted but appeued in ' ...\eI from Ihe louth. III
tile ,idnity of the tower they ,,-ere oL\iollsly confu~. and Iheir beha"ior "'a~ fillli~'

Ie rhat dac:ribed for bird. in I ~ilom~ter beam br Howell_ LuLty, and T,nn..r ()"·oI,

Fa.. B.I1.. 66:2(9). The mieranl. new quickly throul:h the fuftlework of Ih~ 1""~1.

.-. drcJ.d It the edC~ of the ]i:;ll\ed Irea and pa~sed throu~h Ihe to"'er aJlin. ~I .. ~

bini, :lew bet...een de\'llionl of 100 and WO feeL hut a f",,· were abo\r the tow..r ."';
.... were 1& lo~ al 1.;0 feet. In spile of the numerous obstructionl "hich the (rJI::'­

work of .he 'O\l"cr o!l('rcd .nd the fAct lli.t as rnar.r IS 51 birds p."d Ihrou~h or n"JI
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1M- to~er in one minule, \'('1"- f~\\ ~1

failed to find fpt'Cimen. the f"li .. " in
millll"! varied frolll 9 to 26. ~l;~ :

(Tlbl~ ll. We could not lell h.", I'

eDlered the beam and the lo',,<:"r ,I,
The fpolli~hl beam it.tlf llIay b,

birds behaved in the ume confu-e,l
the fpotlij;ht ,,·a. of( we could ,,'t:
te".-er lia;hlf, and it "-as apparellt
directions. How long an in.j i. iJ\l2l

know. but from I'le call :I::lIe,; "e fe!1
olhen wer~ mo.-ing aWI~' te I he /IN

SvUllAIIY or OOS£I\UTIO'. '
eM' 'I,

T~ Bird
COST Minut., nO'COi

a_m. hc-o'o

1:2.J-1:32 8 70
1:5>.2:00 5
2:0+-2:09 .) 10-1
2:2>-2:31 6
2:33--2 :37 + ]0"1
2:"0--2:~ 4 102
2:4>'2:~9 ..
3:03-3:05 2
3:2o-3:2~ ~ 102
3:2.>-3 :30 .)

3:50--3 :~-l t 101
3:55-1:02
4:22-~ :29 i 101
4:3~:-lO 10
4:50--4:56 6 51
':56-5:01 5
5:03 Quite ligh: L\;:

Wilh the ~rotli<=lll \I'" col,,>l I'J.

usually 10:l lhelll a5 lIll"y (Ilter"J Ii
birus I.,ay fr,'m II .., (ol"er. T,<'· v!

cast. anti III Ihrer gaineJ altil",le
birds as they I.. ft lilt' lo.,'er frdlli· ...

Because Ihe lel .. ,j;ion lrar.-""·
oh5ef\-ati(lns L..~al\, we ';;lIlll<'d I

the :i,hlf_
Ohtenali(.n~ nlad.. kt\\t't'll 3 30

this ,-ie"'..-\t Ihi. time Ihe ,l, "
arrh-ed at the to"-tr t .pl'rUX'lIiJi<
li,hls ""~h' on. We .",ti.,,,.! a ie',
miller buildin~ .nd id,·fllilit'.l ~.

~"arLJer (DenJroi,Q corOllO!<1', J­

other bird~ c.lIin:- a. Ih<,\' fl,-" ;,



TA8LE 1
Smnu.aT or Oasu.YAno~s ~bD~ AT T£LEnstox TOWEll ox :\l.,y 29. 1957.

CH.utPAlC:S Cot::'\TY. ILLl:'\OtS

.. tower in one minute. very few Itruck it. We heard teTfflI hit durinl the nighl bul
laikd to find .p«imen. Ihe Iollo"in; momin.. The number of bird. hl.'ud 10 c~lI per
.ate varied from 9 to 26. and the number seen per minule uried from .) to 51
(Table 1)_ ":e could not tell how maar lime. an individual bird "a. counled. for bird!
eatered the beanl and the 10"'~r Itructure from e,ery pos.ible direction.

ne lpotli,hl beam itlt'lf may h"'e had lOme effecl on the migrants. bUI cerlainly the
bitlis lteba"ed in the tame coll(uf4:d mann~r whelher the lpotlight "... on or ofi. \'ihen
the spodi;b. was off we could let those mi;rants Ihat palIN "ef)' dose to lite red
....... Ii,ht.. aad it wa••pparent that bird I entered tbe lighted arel from dilfuent

. 4iNcdoas. Ho,., JoDe an iadi,'idua! bird rna,. ha\'e nu,,-n about the to"'er "'e do nOI
kMw. ltat fnNn the call aotet "'e felt certain that new birds were arril·in. re&ululy "'hile
.chen were 1nO\1aJ ....., to the north or north"·at.

319GENERAL NOTES

Tillie Iird 'KS 'irm Birds Ele..alion
COST Minutes nota '-ref .... ..., of menl birds.... Nord per lNftute per minute Ifeetl

1:24-1:32 a 70 9 71 10 600-900
1:55-2:00 .i 106 21 400-600
2:01-2:09 5 10. 21
2:25-2:31 6 185 ' al 400-.;00
2:JS..2:37 ~ 102 26
2:"'2:4-4 4 102 26
2:45-2:49 " 202 51 Under 500
J:0J...3:05 2 13 17
3:»-3:24 -I 102 26
3:2i-3:30 ~ 155 51 40()..Q)()

J:5G-3:5-l .. 101 2S
1:16-4:02 7 lSI 22 4OCNOO
.:21-4:29 .. j 101 14
"~:40 10 101 10 .wo-soo
.......:56 6 51 ,
·4~:Ol 5 26 5
i:OS Quite Ii,ht but birds are 11m pallin..

1Vitla the IpotliCht we could Irack iadi\'idual birdI a. they .pproached Ihe lo"'er. bUI
....n, IoIt them II they mtned Ihe IO'llrer framework. Three times we trac:lted indi\'idual
1lW.. a""T from the to"·er. Two of theft' flew to the ·cst·north,,·eil and one 10 rill: norch·
eat. .1Id an three gained ahitude as they left the to er area. Se,'eral times ....·e lucked
INrds •• ther leit the 10'llrer frameworlc and fa'" them circle and reIurn to the lo....er.

lkt'Iate the tele,'i.ion traniminer itself ...·u turned of( (al 12:-15 I.m.) before our
obtlm·ation. began....·e auumed lhat the confusion of migranls ...... cauted .old, br
the li,bll.

Obttf\'ations made belwt'tn 3:30 I.m. and 5:-15 a.m. OD !\'""ember 5. 1957 corroooraled
thu ,ie... At this time the ~ky wu o"efust. but Ihere ...·as no precipitation. ,"'hen we
arri"ed al Ihe to"'er (approximately 3:30 a.m.) the Iran:mirter Wat off. but the tOker
ligbls were on. We noticed a fe .... birds fhtll ... ring about the oulJ(lor li;;hB of the Iran;·

milltoc build in: and identified fi"e SlattooCo!llred Junco! (Junco hyemQJis I a ~"rt!,.

".rbler \Dencfroicli coronoto i. and a S".rnp Spuro.... (.I/elospi:a georgiiina). \'i'e h... ard
OlM-r birds ullina: a. Ihey fle... about the tr.n~nlillcr 10"'er and counttod eil:ht call note.

J£.......-. lower..-..\lIea I 1~.·

• birdl killed Ih~nt"-"h p.

~ lillbtMlIlet .t wbich bini 1:1.·r

••bln...nd lOme h.d fiMd Ii;:!:"
• thoutaod birdl (fall mi;r~nl"..
~) dacribed mati mort.lit~ ,:
Gt ..de 110 lMIItioa of li,hl- •.~
0101I B"II.. 66:207-2091 indku·:
un of airport ceil~t~rf.

I h.1 allO reeei"ed alteation. J~.. :

rocreu.
150-1001 television tower ia T"",·;.~.

II... "'.t. HUI. P.W.. 10:1:'.::· ..•_,le of bird, killed .ad t~k:l

I~ aniforad,. I~ krcHli !l:..
by iL
• 98+foot teJe\'iUon lo...~r 1.••:J:.. i
ideDce tbat Docturaal nlicrantll Il:J'

l).f.ot iaterv&J1 &JoDI lhe lour.
aotable micration of bird. in t!,,,

.he "Titer!: WI' presenl II tht' h·····

... )Ia,. 30. The .n. ".... o'...r,,,·\
: aurfaee "'bld "'al Ji,hl from I! ..
. ..... "t heard birdt paffin~ ·r
...1Id liso al t"..o placn aloll;: I:'.
.. cMck .. the IlUcratiull. l"l".
d br tlte II"t .amller of bir.1 ,'.1".

....... there were mon bird. "'·.AI

tee INrdl pallift'lhe town thr.·.d:
1Jtoa. reached the top of th~ I .... rc.

he JIOfitioal or the red t"...cr Ii:.:"'·
lift. T.ble 1 fummarizet ,..'unl- ..:

"'lIreJ aad from call Dolel ,.e i.I··c·
Spiztl lI1flericatltl). and Indi;;., f, .. :':

,1y were ",·arblen. but "'C cuul.l r. .•:

~ared in 'lIrnel from the ...'nlh. l~

.~. and their !lehnior \<,3••il~·l·"

Uo...·e1I. Lafkey. and Tanlla·I···· 1

.hrou,h Ihe rramc,,"ork of III.. \.....,
~ dtrou,h the to,.-er 3.~;Ii". \~ .'

but. re"" ....ere abo\e tlte t.·...·f ~

teroUI obttruction. which Ih,' i:.-,
r a. 51 bird. pa~~ throll;;h "f I"':

'.

_-.._----------- - .. . ..
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per aiDate durin, a four-minute period. ID quick su,,-eeuioa. we thea made call aote
eoulds of milJ'aDts a, follows: one mile east of the to"'n' at a place lrithout Ii;htl­
.. bird heard in fh'e minates, t,,·o miles southeast of the lO"'er-no birds hurd in
five lIliautes. RelUJ1lin; to the bate of the to"'er, "'e continued maldn; counts as fo))o"'~:

,ddt toyer li;hts on, 30 birds in four minute,; an li;hts off, DO birds in four minute!;
lcnrer li.hts 00. 9 birds heard, all near the end of a four·minute period; lights on. '7
birds ia four minules; lights 00. 55 hirds in four minutes; li::hts off, 6 birds hend.
all ia the fint lwo minulet of a fh'e-minute period i lights 00. no birds in fint t"n
....es. tHat after the lichts hid been 011 foar minutes n helrd 76 cill notes in the
BUt four miautes.

TanUn' off the tower lights ddinitely eliminated the congestion of migrants about
the lower. Immediately afler the li;hts "'eat off. we could tell by the diminishing \olumc
.f caD nOies that birds "'ere leaving the vicinity, Ind in len thin t,,'o minutes aU hird.
were oat of hearinl. .~fter the to"'er w.s relichted it took frt'm one to two minutes f,.r
the lint birds to come into hearing, but thereafter the number of eall nOles increa~

dramatically.
We eoaJd DOt identify, ".-jth cenainty, Iny of the mig:rants thaI "'e heard during the

mcllt. hat at 7:15 a.m. n fouDd fiye freshly killed birds (three fox Sparrows. PtUSN,
file m.c.; ODe Co]den-efowned Kin;Jet, Re,ullis SIllrapa; and one Woodcock. PM/"IItla
Miaer), lad three crippled birds (two Slat~olored Juncos and one Golden<rowlll·d
~) aDder the east IDd ,,'est IUYS which suppon the tower.
0. ohsenatioas indicate that confu,ion of nocturnal migrants by to,.-er li~hls occun

ea1y _ nirhts ,...hen the eeiJin, is low, and migr.nts are apparently loreed to Oy n,'Jr
... heJo,... the 1000· to 3000-loot level. On clear Jli;hts or on ai~hl' "'hen doud eo\tr
is JU,h. Ye learned. throu,h the use of fpecial audio equipmenl (unpublished manu,
ICripd lhat numbers of hi;h·nying migr.nts p... the \'icinity 01 the lower wilbt'u(
Nconaia, confused.

Tlaus, calculations of Iota] numbers 01 mi,rants based on the N1mple of birds killrJ
at te1ni,ioa to"'ers Ire erroneous on al least ."'0 counls: (l) mi::rants are attractcd 'I'
the towers by the to"cr li.hlS, and (2) only a yery small per Ctnl of Ihe birds" hi.!;
ftuh the to"'er are killed,-WluIA:-: W. COClIIlAN, If'CIA, Champa11n, Illinois. C",'
RJCUUD R. GUBERo 1I/inois A'a/ura/ History SUrlY:l, Urbcna, Winois, April 24, 19!JS.

Earl,. record for the hor~'-billcd ~oodpecker in Kentucky.-An early rt: .:T.:
from Kentucky s~ms to indicale a j;realer amount of ,,·.ndering alDO.lg ho~··I,J1,·.:

"oodpeckets (Camprphilus principa/is) than hu commonly been attributed to ~h.·"

Col. Wm. Fleming no!eu in his journal lor )lareh 7, 1780. "hile near SI. .-\!lI'It ,.• :
Locln's fort, aboUI 20 miles south'loutheast of Harro<hbuq;, th':l1 he had mel "ilh ,
tpecies of woodpecker M'" to him (;'Ii. D. :\Ierenen. 1916, "Tra,els in the ,\IIW"'"'
c,oloniel,.. pp. 632-633). lie sa,,' t,,·o indhiduals. "Ihr Cock and rhe hen," the (W,.,·:

hadn; "a bri,ht rtd hud y;jlh remarkahle large tuft of feathers on Ihe Cro.....n .. ' :! ,.
bod)' Ind the wing, Whire and bl.ack:' One of the birds was wot. rhe female. Fit,II " ,

thoupt (but probabl)' a male of the pre\-ious yur, areordin, to Dr. James T, ,Tall ll ':

Heller to K. L Dixon. June 25, 1958] J, nrrnin,'s defCriprion "as e;k'nrially as 1,,1!.•.
..... the featben on the rhroat and ~J1}' and part 01 rhe "'in; and tail a ,hinin~ \.1.,
It had aiH IIjff Ind stron" fnlhers ill the tail. •. , the middle one bein:: fix ifll: .
Jonl from ",here the fnrh;'s beJ,!in5. .. , its "'ings ten Inches long from the "h..,,;· :
(benef?) to the tip, 18 Ion; fcalhrfS in the "'in~, the h,'o fiar and longest LlJrLI.l I:

Ird tipd ,,·jth yhite and each fucceedinc one more and more till the nexl to th.. I'J' ~

are __hire, both abo'e and belo"_ l~

junction of the upper and IQ"~r t,,1
hlad.. feathers from rhe Eyes and LJ
legs .....3 .n inch and a holl! I"r.;
and lour inches in lenglhLJ rhl' LI:

is three inches in length.. the ron;;u,
brigbt Yellow..•• it ...·ei;;hed up""

Fleming e\'idently ~gan counrin;;
molt. Jud~ing from Ridgway'; Dlrol,
167, and pI. 8), rhe \"in!!: "a. lar;·:;
1I0t clt:sr ho,,' the measurements \ll'r,
The bill lenglh is only f!j~hrly too
teems right.

Tallner (1942. •\'at, Aud"bon Soc.
ideatity or, at leasl. unpro'ro, th .. r

(in Bent, 1939, V.s. ,Yar• .1lus. Bull.
ill Franklin and :'\Ionroe countie', J

e,-idence, presumably from rhe 1."lh (
Ohio (1943. /rilson Bull, 55 :55 l ,

Indiana reporls, it doef make them 01'

Editoria] JleJp from K. L DixI'n a:
thlnks.-DA:'iIEL :\IcKr:'oiLH. BIO/os)
Au,"'t 7, 1958.

Production or pdlcts b~' a Blu,
milatil ). ,,·hieh was reco\l'ring {rolll

tree in our )'nd at Greenbelt. Pr.r."
U.S. National :'\Iuseum. iorntiiiru lh~

As soon as "'e placed thr jay i:l 1

gleaned insccts from tht lea",' anc: :
occasions. once on J Illy 7, 1958, a:J'~

hard pellet composed enlir~I\' nf cor'

pellel's surface wa. a hard. rO<;;'l ~,

consist ..d of rhe reuJi,h tip, of Ihl' i'u'

Ind had t,,·o .li::htJy raperin,: I""U'.­
.lIisso"ri, August 26, 1958.

Rub~··thro3tl'd I1ummiu;:l,ird ro,
C..nrad SI~l'I~ of Lexill:;r .. n. \lr~I"'J.

:'t-ptember, 1957, al L.. xin;:tlln. h< '3'
llIiQl:bird. While he i~ nol rH:irllIJr:.
bird (Archilocltus colubriJ) is our or

"'hieh "'ere tome (lowers tll3l hUOIllll:'

Duise in a bu~h, \\"alkin~ to lire ; r·r
hIlQlmin~bird·. neck.. "'hen he ('IJ~, p­

fie ... a .hor! dislAnce Ind ftll to the ~

it "'II S hummin~lJird..\fler f< ,tln~

Ipparenth in gocd conoition.-J. J \:
lkcclnkr IB, 1957.
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Perhaps the traditional n:lme IIf
"check list" for the printed form we
urge members to use is one lIturnblin~
block. May we suggest a rule: "'EVER
JUST CnECK A CHECKLIST. A COI;1·

piler finds few things more frulltratin::
than lists by I:ood o_rvers. from
choice al'eal on ace migration dates. II:P

whirh Juit a eheck mark appears aftel'

ob..rvers weil distrihuted through our
le.lon who will send in their reports
systematically. and to whom we can
I('nd seasonal IUIgestiona.

Cedar \V axwinr:
Sol itary Vireo
Red l'yed Vireo j

Philadelphia Vireo 2
Black and White Warbler 3
r-;ash"ville Warbler . i
Panlla Warbler 1
Yrllow Warbler :!
Bar·breasted Warbler
Black·throated Blue Warbler .
Blackpoll Warbler 2
Pine Warbler 1
Ovenbird .. 8
Northern Waterthrush 1
Mourning Warbler 5
Yellowthroat, male 5
Yellowthroat, females 10
Wilson's Warbler .. 3
Bobolink 1
Scarlet Tana,er . .. 1
Rose·breasted Grosbeak .. 1
Field Sparrow 1
Lincoln Sparrow............ . 3
Swamp Sparrow . 1

Totals: 32 lpecies . 102 individuals
-Director" En,ineerial. K800-TV,
Inc" Sioul: F..... S. Oak. 171IZ

inlitanCes of this kind in order to hollp
dctrrmine what ~teps we can take, if
anY, to reduce the number of birds
killed in this manner. Unfortunately
..-e have as yet been unable to make
.11)' study of this nature at the new
2,OOI).(oot TV tower.

We wish to thank Mr. Herbert Krause
..nd Dr. Willard ROlline of Augush:"13
~'ollege for their work in identifying
the birds listed below. Also great credit
must be given to J. Scott Findley for
!lis aid, interest and encouragement ;n
this study during the years and for his
~elp in preparin. thll report, •

LIST OF IDENTIFIED BIRDS
KII,LED SEPT. 14, 196J

Pied·billed Grebe _................... I
~lPIt Bittern . 1
Sora Riil .. 1
,",ournlng Dove 1
Wood Pewee 1
Short·bllled Manh Wren . 1
Catbird 12
Swliuon'l Thrush :2
Gray-eheeked Thrush 5

t:

I

spring miJ::ration, considering the thne
\\lS late !\larch and all indiViduals ~~.

co\'ered were hornell larks, and wintl'f
residents. We have never lIinee nottd
a similar accident.

The worst instance of migratory bird,
beine killed at the KSOOTV tower oc.
eurred between 4:30 and 6:30 a.m. un
the morning of September 14, 11185.
when approximately 200 individua"
were killed. One hundred and two bire!,
of 32 lIifferent species were recover~

Unfortullately a larKe number were not
rerovered because their condition ..as
luch that positive indentification could
not be made. A complete lilit of those
recovrred is given at the end of thit
report.

The wcather just prior to the tirr.~

the birds started hitting the tower and
buildinG was very unsettled. The ten:·
perature was in the GO's with very lit
tie wind. About 4:30 a.m. the enginter
('n duty first noticed the birds hitthlC
the windows, and immediately turMd
c.ut all lights with the exception of t~

• tower lights and closed all window
shades. The birds continued litrildn;:
the windows and tower until about 8:!O
a:m. Approximately 15 minut~1 later.. pEOPLE tend to send in lists when
vpolent thunderstorm broke With hea", they go to a known good birdlni
driving rain and very strong northwest • spot, which II fine, but one of the ,reat
winds which continued for about one larb In our recordl Is of birdl In your
hour. own ,arden, aivlng early and late dat~s,

It is believed that a migration wav.. J'('ak numberl, and nelting dates. We
was flying ahead of the storm and b..· IUlp~t that mOlt memben believe tho!
cause it was so close behind them, wer.: study of field ornithology Is far more
flying at a lower altitude than normal advanced thau is really the case. With
Again, as In the spring, we felt mo~ every review of the Field Us, we rell.
of the birds were killed by strikinl: thl' ilt' how little we know about. bird mi.
building. ",aUonl. habits, and nesting, and the

The KSOO·TV engineerin.: staff lot "'any other detail. that a broad range
the transmitter have instruction!! to 1(' or --TVationa from n,embers could
...., .. m.oy h;, '!!"''''.~ ...."hl. ..,.. of

SOUTH DAKOTA IIIRD NOTE! \ ~.CH, 1.. .

- -.ii.

)1 ... 1':. Plffr.

Tall Television Tower and Bi.od Mig.oalion

I

THE construction of the 1,117·foot
high t.cle\'i~ion tower for KSOO·

TV eight miles southeast of Flandr'!au,
South Dakola was completed in July,
1960.

Scott Findley made us aware of mi·
I:ratory birds being killed by such tall
structures through studies made at
WEAU·TV, Eau Clair", Wisconsin and
othu parts of the country. Due to
Sc.'ott'. encouracrment we kept. record
of .uch ocrurrences III KSOO·TV, al·
though soOiewhat incomplete .t time•.

Each )'ur the tower was Iit.nding be·
tween July 1960 .nd at.), 1968 we re·
corded in:;t.nces of bird. bein, killed
by striking the tower. However, with
the exception of 1965 only one or two
bird. at a time were reconled, and
only during f.1l migr.tion. During
.pring migration except for one or two
occasions, did we e\'er find a dead bird
at the base of the tower.

On the ni/otht of March 27 and the
eul)' morning hours of March 28, 1965,
some 578 horned larks were killed eith·
er by (lying into the tower or the trans'
mitter building. Thl. wal durin, a
rather freaki~h storm containing much
snow and high winds that came up
suddenly and dissipated just as quick·
ly. It is belie\'ed that most of these
hirds were killed by (lying against the
li,hted windows of the transmitter

. dip,,'" •. The engineer on duty turned
. ···.l~out all lights except those on the tower

and one small light in.ide the building,
then dosed all window shades. These
measurel proved effective as after·
wards, very few birdl Itruck the win·
dowi. AI lOOn al the storm wall over,
we recovered 578 indlviduall, all hom·
ed larks. Thll Instance can hardly be
conlidered II havin. occurred durin.

•
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PREFACE

Since the mid:"1980s, KENETECH Windpower has been actively engaged in an effort to understand the
extent and cause of avian mortalities on its electric-generating wind energy facilities. KENETECH has
monitored wildlife behavior at its wind power plant, or Windplant™, in the Altamont Pass, east of San
Francisco, California, on a pre- and post-construction basis. The company also contributes funds to the
State of California for the purchase of off-site wildlife habitats; has developed a wildlife ~esponse and
reporting system; and has funded a project to test painted turbine blades as a potential bird warning
mechanism. To date, KENETECH has allocated and spent more than $1 mil1ic~ ;jI}H~t"l' on avian
protection and related activities.

These efforts have evolved into a three-pronged action plan. The first element is the development and
implementation of siting procedures designed to eliminate potential environmental conflicts. As part of
the initial screening process leading to the selection of a site, KENETECH identifies and consults with
local and regional experts and conducts an extensive review of existing environmental studies and state
and federal inventories. With each successive stage of site qualification for potential development, the
level of analysis of potential environmental impacts becomes more intensive.

The second element is mitigation. Recognizing that research-based modifications of existing andlor future
Windplants may be limited, KENETECH Windpower continues to participate in programs that offset
losses to wildlife. These programs involve plant and animal species which are either directly affected by
wind energy development, or are under great stress in other regions due to other causes.

The third element is research-based modification of wind turbines andlor an entire Windplant energy
system. This third course of action is the focus of this document.

In )992, KENETECH Windpower established an Avian Research Task Force, comprised of
nationally-reknown ornithologists and research biologists, to conduct extensive research on the interaction
of birds with the wind turbines in KENETECH Windpower's Windplant in Altamont Pass, California.
The findings of this research are intended to offer effective long-term mitigation measures designed to
substantially reduce the threat to birds - particularly large birds of prey - which reside in, or migrate



~ACKGROUND

Birds both avoid and collide with obstacles either natural or man-made that occur along their paths of
flight. It is estimated that annually birds are killed in 57 million collisions witli vehicles; 1.25 million
collisions with tall structures (towers, stacks, buildings); and more than 97.5 million collisions with plate
glass.

Birds collide with wind turbines as well. Of particular concern is the loss of raptors (birds of prey) in
the Altamont Pass wind energy production area near Livermore, California. A specific focus of public
concern is the loss of Golden Eagles in this area.

In April of 1992, a two-year study of the Altamont Pass wind energy production area commissioned by
the California Energy Commission (CEC) identified 43 bird carcasses (19 of which were captors) which
may have been killed by wind turbines within the study area (approximately 16 percent of the 80-square­
mile wind energy production area). The consultants extrapolated this data and concluded that as many as
567 raptors may have died within the entire Altamont Pass wind energy production area (which contains
more than 7,000 wind turbines) during the two-year study. The consultants also estimated that as many
as 78 of these mortalities were Golden Eagles.

The CEC study projected that the number of raptor strikes per 100 turbines ranges from 2.3 to 5.8
annually. Separate studies at another site, commissioned by KENETECH Windpower, estimate that the
range is 1.7 to 4.8 raptor strikes, per 100 turbines, per year.

These losses, in a statistical sense, are rare events. No observations of a bird flying into a wind turbine
were made in the course of the CEC study or the studies commissioned by KENETECH. The number
of mortalities recorded is so small that no statistically reliable conclusions can be drawn regarding
location, conditions and aetivitylbehavior of the birds at the time of death. Therefore, it is difficult to
determine the specific circumstances under which collision deaths occur.

In fact, there have been only two documented sightings of a wild bird impacting a turbine in nearly fifteen
years of wind energy production. Moreover, in its ongoing research program (described below), the
Avian Research Task Force has released homing pigeons in over 5,000 flights in and around
KENETECH's wind turbines yet only two pigeons have been observed colliding with a wind turbine.

This information is presented not to minimize the gravity of the problem but, rather, to demonstrate the
need for a comprehensive research str"ategy which examines the circumstances surrounding bird colliSions
with turbines.
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PROJECT OVERVIEW

KENETECH Windpower is the world's leading developer of wind eq.ergy systems. The company operates
350 MW Windplant™ in the Altamont Pass, east of San Francisco. On that site, more than 3,000
KENETECH Windpower wind turbines generate electricity under a long-term power contract with the
local utility.

KENETECH believes that pollution-free wind generated electricity has outstanding ecological benefits­
for the environment and for society. Inherent in this belief is KENETECH Windpower's commitment to
safeguard the wildlife which is native to areas utilized for wind energy production.

For this reaSon, KENETECH Windpower has launched a multi-year research and mitigation development
program in an effort to enhance the collision avoidance capabilities of avian species that utilize the open
space and habitat located in, or around, the Altamont Pass wind energy production area.

This research program is examining the sensory discrimination skills of American Kestrels, Red-tailed
Hawks and Golden Eagles to determine what visual and auditory stimuli are most effective in improving
a bird's recognition of a wind turbine as an obstacle to be avoided. It is anticipated that it will take until
the spring of 1994 to make these broad determinations.

Based on this research, potential visual andlor auditory stimuli will be installed on or near specific
KENETECH Windpower turbines in the Altamont Pass, and the effectiveness of these devices will be
monitored. The installation and monitoring of these devices is expected to begin in the 1994 "wind
season" (April-October). The effectiveness of the adaptations will be assessed and additional avoidance
technologies and Strategies analyzed as they are developed.

On a parallel research track, avian behavior within the Windplant will be documented. In this research,
selected KENETECH Windpower turbine arrays are being monitored by the Research Task Force.
Recorded observations in the wind resource area are made of wild bird flight activitylbehavior and of
controlled flights of captive birds, under a variety of conditions and circumstances (to accelerate its
research and to collect enough data to make valid findings, the Task Force is augmenting its observation
of wild bird activity with trained homing pigeons-see below).

A three-dimensional (3-D) tracking system was developed specifically for this research by the scientists
.of the Task Force. The tracking device records the flight paths of a bird as it maneuvers along a string
of wind turbines under a variety' of conditions. The tracking device also caiculates the point(s) at which
birds "flare" or alter their flight path to avoid the turbine(s).

The recorded flight tracks will be analyzed by the Task Force to establish a baseline of flight behavior
around turbines and to determine how flight behavior is affected by various conditions. The flight pattern
data may also help the Task Force determine which ared around wind turbines poses the greatest collision.'
risk to birds in flight - the woe in which a bird cannot alter its flight to avoid passing through the rotor
swcep of the turbinc. Then, this data wil! be usC{l to assess the effectiveness of potential mitigation
techniques and technologies.

It is anticipated that a reliable database regarding flight patterns and behavior will be accumulated by the
Spring of 1994, in time for the assessment phase.
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Research and observations of wild bird behavior will continue in an effort to document activity and
behavior patterns which may provide clues to possible causes of avian collisions (especially those
involving raptors) with wihd turbines.

A study of the raptor population in the Altamont Pass - with an emphasis on Golden Eagles - is also
under development. Funding assistance for this project is currently being solicited. Research is expected
to begin in late 1993.
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